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REVISION HISTORY 


Initial release based on 82C596 “Mobile South” Data Sheet revision 0.3 

Revision 0.6 Updated registers in functions 1, 3, and 4 DH 
Revision 0.72 12/1/98 | Added UltraDMA-66 capability to feature bullets 

Changed pinouts (primarily SA and USB pins) so changed name to 82C686A 

Removed PIRQ1, KBLOCK moved SLPBTN#, GPI4, SERIRQ, USBOCO-1# 

Changed IDE secondary data bus (SDD) multiplexing 

Moved KBCK, ROMCS#, USBCLK, & USBPO-1 ports to add USB ports 2-3 

Added Status/Control I/O registers 14-17 (function 2) for new USB ports 2-3 

Changed XOE# to SOE# (function changed as well as the name) 

Updated pin names & descriptions to match MVP4 design guide 

Updated register definitions to reflect the above pin changes 

Removed references to I/O APIC & changed register control bits to reserved 

Changed Super-I/O configuration RxF6[2] and RxF8[7-4] to reserved 

Changed FDC registers offset 2 bits 1-0 and offset 4 bits 2-3 (now reserved) 

Moved Super I/O ena/disa from bit 0 to 1& config ports from 398/9 to 3F0/1 

Fixed errors in SMBus offsets D4-5, fixed PCI IRQ routing (f0 Rx55-57), 

added fORx4A/6],76[7], f1Rx71,79, £3Rx42[6], changed PMU Device ID 


Revision 0.8 12/7/98 Added Super-I/O config register bits RxFO[2], F6[4] 
Added Func0-Rx76[7-6] (bit-7 changed), Rx85[0,2-4] 
Added note to FO-Rx41[0], removed note from Rx4A[7] 
Func 1-fixed Rx50[29], added Rx50[19, 3), added Rx54[3] 
Split Func 2 into two functions (2 = ports 0-1, 3 = ports 2-3), added Rx41[7] 


Moved Pwr Mgmt, SMBus, and HW Monitoring regs from func 3 to func 4 
Pwr Mgmt Func4 added Rx41[6], 42[7], 54 

Pwr Memt I/O added Rx4[15], 20[13], 22[13], 24[13], 45[3], removed 40 
Moved audio codec registers to function 5 


Revision 0.9 12/9/98 Fixed USB (Function 2 and 3) Rx40[1] definition 
Updated function 5 (audio codec) regs & added function 6 (modem codec) 
Fix USB Rx41[2] definition reversed 

Revision 1.0 1/15/99 | Corrected ROMCS# strapping polarity, feature bullet max EPROM support 
Corrected fORx8 Revision ID and f4Rx2 Device ID 
Fixed miscellaneous typographical errors in pin lists and pin descriptions 


Revision 1.1 4/15/99 | Fixed typos in pinout diagram (PDDO-15 and RXD2) & fig 7 block diagram 
Moved pin option MCCS# from U5 to U8 and added SCIOUT# on U5 
Removed GPO6 from V10 and added SUSST1# alternate function to GPO3 
Added USBOC0-3#, APIC pin descriptions, Gameport/DRQ/DACK alt funcs 
Fixed HWM voltage sense pin descriptions, updated GPIO descriptions 
Added DMA ctrlr & timer shadow registers, modified int ctrlr shadow regs 


Modified ports 70 (CMOS Address RW), E6 (note), F6, F8 (2/4 drive option) 

Fixed register: fORxX5C[2],74[7],75[3],77[0],81[3],85[4-2],88-89; f1Rx4[6- 
9],41[3,0],43[3-0]44[4,2,1], 50[26,18,10,2]; f2-3Rx41[5-7]; f4Rx4C[7- 
2],4D,50[6,2],54[3-2],90[3 1-16]; PMU I/O Rx4C; HWM I/O 13-17,27- 
28,35-38,42[2-1],44[2-1],49[3-0],4B defaults; f5Rx6[14-11,8],8,18,2C, 
34; 42[6-5],48[4]; f5IORx2[3-2],22[3-2]; foRx6[14-11,8],9-B,41[3-0], 
44[5-4]; f6lORx41[5-4],42[3-2],51[5-4], added IOBase2 Rx0-3 

Updated electrical specs 
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VT82C686A PSIPC 
PCI SuPER-I/O INTEGRATED PERIPHERAL CONTROLLER 


PC98 COMPLIANT PCI-TO-ISA BRIDGE 
WITH INTEGRATED SUPER-I/O (FDC, LPT, COM1/2, AND IR), 
INTEGRATED HARDWARE SOUNDBLASTER/DIRECT SOUND AC97 AUDIO, 
ULTRADMA-33/66 MASTER MODE PCI-EIDE CONTROLLER, 
USB CONTROLLER, KEYBOARD CONTROLLER, RTC, 
DISTRIBUTED DMA, SERIAL IRQ, PLUG AND PLAY, 
ACPI, ENHANCED POWER MANAGEMENT, SMBUS, AND 
TEMPERATURE, VOLTAGE, AND FAN-SPEED MONITORING 


e Inter-operable with VIA and other Host-to-PCI Bridges 


— Combine with VT82C598 for a complete Super-7 (66/75/83/100MHz) PCI / AGP / ISA system (Apollo MVP3) 
— Combine with VT82C501 for a complete Super-7 system with integrated 2D / 3D graphics (Apollo MVP4) 

— Combine with VT82C691 for a complete 66 / 100 MHz Socket-8 or Slot-1 PCI / ISA system (Apollo Pro) 

—  Inter-operable with Intel or other Host-to-PCI bridges for a complete PC98 compliant PCI / AGP / ISA system 


e PCI to ISA Bridge 


— Integrated ISA Bus Controller with integrated DMA, timer, and interrupt controller 

— Integrated Keyboard Controller with PS2 mouse support 

— Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI 
— Integrated USB Controller with root hub and four function ports 

— Integrated UltraDMA-33/66 master mode EIDE controller with enhanced PCI bus commands 
—  PCI-2.2 compliant with delay transaction and remote power management 

— Eight double-word line buffer between PCI and ISA bus 

— One level of PCI to ISA post-write buffer 

— Supports type F DMA transfers 

— Distributed DMA support for ISA legacy DMA across the PCI bus 

— Serial interrupt for docking and non-docking applications 

— Fast reset and Gate A20 operation 

— Edge trigger or level sensitive interrupt 

— Flash EPROM, 4Mb EPROM and combined BIOS support 

— Supports positive and subtractive decoding 
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e UltraDMA-33 / 66 Master Mode PCI EIDE Controller 


— Dual channel master mode PCI supporting four Enhanced IDE devices 

— Transfer rate up to 33MB/sec to cover PIO mode 4, multi-word DMA mode 2 drives, and UltraDMA-33 interface 
— Increased reliability using UltraDMA-66 transfer protocols 

— Thirty-two levels (doublewords) of prefetch and write buffers 

— Dual DMA engine for concurrent dual channel operation 

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 compliant 

— Full scatter gather capability 

— Support ATAPI compliant devices including DVD devices 

— Support PCI native and ATA compatibility modes 

— Complete software driver support 


e Integrated Super IO Controller 


— Supports 2 serial ports, IR port, parallel port, and floppy disk controller functions 
— Two UARTs for Complete Serial Ports 
Programmable character lengths (5,6,7,8) 
Even, odd, stick or no parity bit generation and detection 
Programmable baud rate generator 
High speed baud rate (230Kbps, 460Kbps) support 
Independent transmit/receiver FIFOs 
Modem Control 
Plug and play with 96 base IO address and 12 IRQ options 
— One dedicated IR port 
Third serial port dedicated to IR function 
IR function either through the two complete serial ports or the third dedicated port 
Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR 
— Multi-mode parallel port 
Standard mode, ECP and EPP support 
Plug and play with 192 base IO address, 12 IRQ and 4 DMA options 
— Floppy Disk Controller 
16 bytes of FIFO 
Data rates up to 1Mbps 
Perpendicular recording driver support 
Two FDDs with drive swap support 
Plug and play with 48 base IO address, 12 IRQ and 4 DMA options 


e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller 


— Dual full-duplex Direct Sound channels between system memory and AC97 link 

— PCI master interface with scatter / gather and bursting capability 

— 32 byte FIFO of each direct sound channel 

— Host based sample rate converter and mixer 

— Standard v1.0 or v2.0 AC97 Codec interface for single or cascaded AC97 Codec’s from multiple vendors 
— Loopback capability for re-directing mixed audio streams into USB and 1394 speakers 

— Hardware SoundBlaster Pro for Windows DOS box and real-mode DOS legacy compatibility 

— Plug and play with 4 IRQ, 4 DMA, and 4 I/O space options for SoundBlaster Pro and MIDI hardware 
— Hardware assisted FM synthesis for legacy compatibility 

— Direct two game ports and one MIDI port interface 

— Complete software driver support for Windows-95, Windows-98 and Windows-NT 
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e Voltage, Temperature, Fan Speed Monitor and Controller 


— Five positive voltage (one internal), three temperature (one internal) and two fan-speed monitoring 
— Programmable control, status, monitor and alarm for flexible desktop management 

— External thermister or internal bandgap temperature sensing 

— Automatic clock throttling with integrated temperature sensing 

— Internal core VCC voltage sensing 

— Flexible external voltage sensing arrangement (any positive supply and battery) 


e Universal Serial Bus Controller 


— USB v.1.1 and Intel Universal HCI v.1.1 compatible 

— Eighteen level (doublewords) data FIFO with full scatter and gather capability 

— Root hub and four function ports 

— Integrated physical layer transceivers with optional over-current detection status on USB inputs 
— Legacy keyboard and PS/2 mouse support 


e System Management Bus Interface 


— Host interface for processor communications 
— Slave interface for external SMBus masters 


e Sophisticated PC98-Compatible Mobile Power Management 


— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management 

— ACPI v1.0 Compliant 

— APM v1.2 Compliant 

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support 

— PCI bus clock run, Power Management Enable (PME) control, and PCI/CPU clock generator stop control 

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options, 
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up 

— Multiple suspend power plane controls and suspend status indicators 

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer 

— Normal, doze, sleep, suspend and conserve modes 

— Global and local device power control 

— System event monitoring with two event classes 

— Primary and secondary interrupt differentiation for individual channels 

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for 
system wake-up 

— Upto 12 general purpose input ports and 23 output ports 

— Multiple internal and external SMI sources for flexible power management models 

— One programmable chip select and one microcontroller chip select 

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field 

— Thermal alarm on either external or any combination of three internal temperature sensing circuits 

— Hot docking support 

— I/O pad leakage control 


e Plug and Play Controller 


— PCT interrupts steerable to any interrupt channel 

— Steerable interrupts for integrated peripheral controllers: USB, floppy, serial, parallel, audio, soundblaster, MIDI 
— Steerable DMA channels for integrated floppy, parallel, and soundblaster pro controllers 

— One additional steerable interrupt channel for on-board plug and play devices 

— Microsoft Windows 98™, Windows NT™, Windows 95™ and plug and play BIOS compliant 
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e Built-in NAND-tree pin scan test capability 
e 0.35um, 3.3V, low power CMOS process 


e Single chip 27x27 mm, 352 pin BGA 
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OVERVIEW 


The VT82C686A PSIPC (PCI Super-I/O Integrated Peripheral Controller) is a high integration, high performance, power-efficient, 
and high compatibility device that supports Intel and non-Intel based processor to PCI bus bridge functionality to make a complete 
Microsoft PC98-compliant PCI/ISA system. In addition to complete ISA extension bus functionality, the VT82C686A includes 
standard intelligent peripheral controllers: 


a) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT82C686A also supports the UltraDMA-33 standard to 
allow reliable data transfer rates up to 33MB/sec throughput. The VT82C686A also supports the UltraDMA-66 standard. 
The IDE controller is SFF-8038i v1.0 and Microsoft Windows-family compliant. 


Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT82C686A includes the root hub 
with four function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and 
isochronous peripherals to be inserted into the system with universal driver support. The controller also implements legacy 
keyboard and mouse support so that legacy software can run transparently in a non-USB-aware operating system 
environment. 


b 


wm 


c 
d 


wm 


Keyboard controller with PS2 mouse support. 


Real Time Clock with 256 byte extended CMOS. In addition to the standard ISA RTC functionality, the integrated RTC also 
includes the date alarm, century field, and other enhancements for compatibility with the ACPI standard. 


Ww 


e 


wm 


Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states 
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional 
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control, 
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip 
select and external SMI. 


f) Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds 


g 
h 


a 


Full System Management Bus (SMBus) interface. 


wm 


Two 16550-compatible serial I/O ports with infrared communications port option. A third serial port is available to be 
dedicated to the IR interface. 


i) Integrated PCI-mastering dual full-duplex direct-sound AC97-link-compatible sound system. Hardware soundblaster-pro and 
hardware-assisted FM blocks are included for Windows DOS box and real-mode DOS compatibility. Loopback capability is 
also implemented for directing mixed audio streams into USB and 1394 speakers for high quality digital audio. 


j) Two game ports and one MIDI port 
k) ECP/EPP-capable parallel port 
1) Standard floppy disk drive interface 


m) Distributed DMA capability for support of ISA legacy DMA over the PCI bus. Serial IRQ is also supported for docking and 
non-docking applications. 


n) Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts / DMA channels to any 
interrupt channel. One additional steerable interrupt channel is provided to allow plug and play and reconfigurability of on- 
board peripherals for Windows family compliance. 


The VT82C686A also enhances the functionality of the standard ISA peripherals. The integrated interrupt controller supports both 
edge and level triggered interrupts channel by channel. The integrated DMA controller supports type F DMA in addition to 
standard ISA DMA modes. Compliant with the PCI-2.2 specification, the VT82C686A supports delayed transactions and remote 
power management so that slower ISA peripherals do not block the traffic of the PCI bus. Special circuitry is built in to allow 
concurrent operation without causing dead lock even in a PCI-to-PCI bridge environment. The chip also includes eight levels 
(doublewords) of line buffers from the PCI bus to the ISA bus to further enhance overall system performance. 
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Sideband Signals: DIMM Module ID 













MA/Command 
MD 
SMB 






Init / CPUreset ey 
IRQ/ NMI 
SMI / StopClk USB Ports 0-3 
FERR / IGNNE Keyboard / Mouse Expansion i 
SLP# (Slot-1) MIDI / Game Ports Cards 


VI82C686A Parallel Port 


Boot ROM 352 BGA Serial Ports 1 and 2 


Infrared Comm Port 
Rie SS 
Expansion ll 
Cards 


Crystal IDE Primary and Secondary 
Figure 1. PC System Configuration Using the VT82C686A 










Floppy Disk Interface 

AC97 Link 

Hardware Monitor Inputs 
GPIO, Power Control, Reset 
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PINOUTS 


Pin Diagram 


Figure 2. VT82C686A Ball Diagram (Top View) 
ev) 1] =2 =| 3 | 4 | 5 |g | ||| | | | || | 6 |_| 18 219 | 2 


KB | WRT WwW DS | CTS DCD TXD DCD 
DI_] PRT# DATA 1# 2# 2# 1 1# 
R Ww ps | DTR RXD RTS RXD 
P3+ [DATA# GATE# — Q# 2H 2 1# 1 

DSK HD MTR] RI DSR CTS DSR 
DT |CHG# SEL# 1# 2# 2# 1# 1# 


10 DACK DRQ DRV_ IN DTR 
R#  3# 3 EN1 DEX# PIR# ENO l# 


DACK DRQ T RI 
1#t } RFSH# OSC 1# 


McS SoCs. 10 AD C/BE 
16# BHE# 16# CHK# 16 2# |FRM# ppy# RDY# 


Vv 
STOP# SERR# PAR CBEI# 

DRQ2 AD AD AD. AD AD 

TC BALE giro 15 3 #12 


AD AD AD C/BE AD 
GND GND GND GND 9 8 O# 7 


IRQ IRQ_ IRQ 
10 11 15 | Vcc GND GND GND GND 


IRQ DACK DRQ DACK] sD 
14 oF 460. «| gg: SC GND GND GND GND GND 
SD DRQ 
vcc GND GND GND GND 
6# | 10 
DRQ sD PD 
13 P VCC RDY IOR# IOW# DRO 


SA SAIS5 PDD PDD PDD PDD 
i 16 SDDIS5 p78 9 10 0 14 1 13 


SAI14 SA13 SAl2 SAI1 SAIO vcc VCC PDD PDD PDD PDD 
SDD14 SDD13 SDDI2 SDDII SDD10 VCC EVCCHE ¢ S 12 3 11 4 


SA9 SA8& SA7_ SA6 GPO | SMB | SUS 
SDD9 SDD8 sDD7 spp6|XDIR INIT SLP# 4 CLK 


SAS SA4_ SA3 GPIO BAT | FAN SDD7 SDDS SDD12} SD SD SD SD 
SDDS SDD4 SDD3 SOE# SMI# NMI ph LID# | ow# SENS1| JBX ACRS JBB2|CS1# CS3# AO  A2 


SA2. SAI RSM CPU SUS SUS PCI GPIO|SDD9 SDD3 SDD1] SD SD sD 
SDD2 SDD1 SPKR pote FERR# pote ad  STI# RING# crpy IseNs2] Cc | JAX SYNC SDI | Al DACK# rRDY 


SAO RTC | PWR STP SUS SMB GPI PCK SDD6 SDD11SDD13 SDDO] SD SD 
SDDO X2 cp cLK¢ INTR Be ALRT# 1  RUN#|SENS1 SENS3] JBY JABI JBB1 BTCK] IOR# IOW# 


RTC A20. IGN SUS EXT PWR CPU SDD8 SDD4 SDD2 SDD14SDD15] SD 
x1 VBAT] w# NE# C# SMI# BTN# STP#|SENS2SENS4] JAY SDO SDI MSO MSI | DRQ 


F 





Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name (usually the most often used function), but 
the pin lists and pin descriptions contain all names. 
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SMEMR# 
IOCHRDY 
USBPO+ 
-USBP2+ 
.KBDT/ KBRC 
-WRTPRT# 
/WDATA# 
DS1# 

,|CTS2# 
.DCD2# 


Figure 3. VT82C686A Pin List (Numerical Order) 


IRRX / GPO1LS 


‘PE 
‘PDS 

‘PDI 

| STROBE# 
'PIROB# 
/AD23 
'AD22 


AD21 


ss 
AD11 











‘DSO# 
‘DTR2# 
'RXD2 
'RTS1# 
'RXDI 
'_ACK# 
'PD3 
‘PDO 
'PCIRST# 
'PIRQD# 
AD29 
'AD27 
AD24 


'DACKI# 
‘DRO 

'_RFSH# 

OSC 
'KBCK/A20GATE 
'USBP3- 
'TRKOO# 

| STEP# 
'MTRO# 
'RTS2# 

'RII# 

IRTX / GPO14 
'SLCT 


ADI8 


ADI7 


-RSTDRV 
LA23 


VCC 


VCC 
-PDRDY 
-PDIOR# 
PDIOW# 
-PDDROQ 


PDD15 














'ROMCS#/KBCS# 
‘1OW# 
'USBCLK 
‘USBP1+ 
'MSDT /IRQI2 
'DSKCHG# 
'HDSEL# 
'MTRI# 

‘RH 

'DSR2# 
'CTS1# 
'DSRI# 

‘BUSY 

'PD4 

:PINIT# 

: AUTOFD# 
'PIROC# 
'AD30 

‘CBE3# 

IDSEL 


'MCS16# 
| SBHE# 

IOCS 16# 
‘IOCHCK# / GPIO 
IRQ7 

‘GND 

VCC 

'GNDU 

'VCCU 

VCC 

‘GND 

VCC 

VCC 

VCC 

‘GND 

‘ADI6 


'SD14 
'SD15 
'SAIT7 
'SA16 
'SA15/SDDI15 
‘GND 
‘GND 
'PDDOO 
'PDD14 
'PDDOI 
'PDD13 


PDDO2 
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Ein -_—_ Bis Name__ Pin Name Ein Pie Namie —__ Pin Name [Pin [| [PinName || Pin | [PinName i Pin Name Ea Fis Namie _—_ Pin Name 


VSENS 1 (2.0V) 


'SDDO7 / IBX 
'SDDOS / RST 
'SDD12/JBB2 
'SDCS1# 
'SDCS3# 
'SDAO 


SDA2 

















OR# 
!DACK3# 
DRQ3 
'USBP1- 
'MSCK/IRQ1 
'DRVENI 
'INDEX# 
'DIR# 
'DRVENO 
'TXD2 
DTRI# 
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IRQ6/I4/SLPBTN# 
AROS 

RQ4 

ARQ3 
DACK2#/IOF/OCO# 
GND 

GND 

DEVSEL# 


OCH OBSPUVUVVOOHOHS SF SSS MUU VUE HH OSOIESSOSO UIT TY 


'_DACKO# 
‘DROO 
'DACKS# 
'SDO8 
‘GND 
‘GND 
‘GND 
‘GND 
‘GND 
‘GND 
‘ADOL 
ADO 
'PREQ# 
'PGNT# 


PDCS 1# 


a, 


sw uwuuvUU, 


'SA14/SDD14 
SA13 /SDD13 
'SA12/SDD12 
SA11/SDD11 
'SA10/SDD10 
‘GND 

VCC 

VCC 

'VCCS 
/VCCS 

‘VCC 

'VCCH 
'GNDH 

VCC 

‘GND 

'PDD12 
-PDDO3 
PDD11 
-PDDO4 


PDD10 


»SA02 / SDD2 
SA01/SDD1 
SDOS5 / KBIN4 


'SUSA#/GPO1 
'SUSST1# 

'RING# / GPI7 

' PCISTP#/GPOS 

! VSENS2 (2.5V) 
‘GPIOC(10)/CHAS 
'SDDO9 / JAX 
'SDD03 / SYNC 
'SDDO1 / SDI 














'DRQ2/IOE/OC1#/SOQ 
ARQ9 

'BCLK 

‘VCC 

“VCC 

ADS 

‘ADI4 


AD13 


Or 


‘DROS 
'SD09 
'DACK6# 
'SD10 
‘DROQ6 
VCC 
‘GND 
‘GND 
‘GND 
‘GND 
VCC 
'PDCS3# 
'PDAO 
'PDA2 
'PDAL 


PDDACK# 


»SA09 / SDD9 

SA08 / SDD8 

SA07 / SDD7 

SA06 / SDD6 
_XDIR/GPO12/PCSO# 
NIT 

SLP# / GPO7 


/PME#/GPIS/THRM 
FANI 

-VREF 
_GPIOA(8)/GPOWE# 
SDD10 / JAB2 
-PDDOS 

-PDDO9 

-PDD06 

-PDDO08 


PDDO7 


'SA00 / SDDO 
'SD02 

'SD04 / KBIN3 
'SD07 / KBIN6 
'RTCX2 
'PWRGD 

| STPCLK# 
INTR 

| SUSB# / GPO2 
'SMBALRT# / GPI6 
'GPII / IRO8# 
'PCKRUN# 
'TSENS1 
'VSENS3 (5V) 
'SDD06 / IBY 
'SDD11/JABI1 
'SDD13/JBB1 
'SDDO0 / BTCK 
' SDIOR# 


SDIOW# 











HEOSIOOOCOCOWM UIT THSOO 





S 


'SD11 
'DACK7# 
'SD12 
‘DROZ 


SD13 





CeCe SeSe eeea3de ac 


'SA0S / SDDS 

'SA04 / SDD4 

'SA03 / SDD3 
'MEMR# 

| SOE#/013/SCIOUT# 
| SMI# 

‘NMI 

'GPIOD(11) / MCCS# 
'SMBCLK 

‘LID / GPIB 
‘'BATLOWH/GPI2 


FAN2/GPIOB(9 


'SDOO 
'SDO1 

'SD03 

'SD06 / KBINS 
'RTCX1 

'VBAT 

_A20M# 

'IGNNE# 

' SUSC# 

'EXTSMI# 
'_PWRBTN# 

| CPUSTP#/GPO4 
'TSENS2 

!VSENS4 (12V) 
'SDDO8 / JAY 
'SDD04 / SDO 

| SDD02 /SDI2/GPO3 
'SDD14/ MSO 
'SDD15 / MSI 


SDDRO 
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Figure 4. VT82C686A Pin List (Alphabetical Order) 


DSRI1# 
I DSR2# 





_O DTRI# 
O  DTR2# 


'LA22 
LA23 


RTCX1 
RTCX2 


E15 | 10 |SLCTIN# 
TO7__OD_SLP# / GPO7 











_ I ERROR# 
IOD EXTSMI# 


LID / GPI3 
MCS 16# 


RTS1# 
RTS2# 











_ I FANI 
IO FAN2/GPIOB(9) 


MEMR# 
MEMW# 


RXD1 
RXD2 


W10, I SMBALRT#/ GPI6 
uUo9 10 SMBCLK 
TOO IO SMBDATA 














_ I FERR# 
IO _ FRAME# 


MSCK/ IRO1 
MSDT /IRO12 











'BATLOW#/GPI2 
'BCLK 
BUSY 


ND 


ZZ2ZzZ 
oEeoso 


ZZZzZ 
oeoo 


Zz 
oo 


ZZzZz 
Soo 


ZZzZ 
oe 


ZZZZzZ 
oeeose 


ZZzZ 
ous 


_MTRO# 
MTRI1# 





NMI 
OSC 

‘PAR 
PCKRUN# 
PCLK 
PCIRST# 
PCISTP#/GPO5 





‘PDO 
‘PDI 
PD2 
'PD3 
PD4 
‘PDS 
PD6 
PD7 


'SA00/ SDDO 
‘SAO1/SDD1 
'SA02 / SDD2 
'SA03 / SDD3 
'SA04 / SDD4 
SA05 / SDDS 
SA06 / SDD6 
'SA07 / SDD7 
SA08 / SDD8 
SA09 / SDD9 
SA10/SDD10 
‘SAI1/SDD11 
'SA12/SDD12 
'SA13/SDD13 
SA14/SDD14 
'SAI5/ SDD15 
SA16 

'SAI7 

SAI8 

SA19 


AOL, O SMEMR# 
BOl_  O SMEMW# 





uU06 OD SMI# 

U05 , O SOE#/013/SCIOUT# 
V0O5 IO SPKR 

E08 OD STEP# 

G17 IO STOP# 

W07 OD STPCLK# 

D16_ JO STROBE# 





vo9  O SUSA#/GPO1 
w09 O |SUSB#/GPO2 
Y09 O SUSC# 
T10 | O SUSCLK 
V10__O SUSST1# 





HO! O TC 





F20 IO TRDY# 
E07. I_ TRKOO# 





W13, I TSENS1 
Y13_. I TSENS2 





All O TXD1 
D110  O TXD2 





PDAO 
PDAI1 
PDA2 


SBHE# 








PDCS 1# 
PDCS3# 








ARAARARAARAARARAARAAAAARAAAAAAA 


IZ4\2Z2 
Ses 
=e 








CBEO# 
CBEl# 
CBE2# 
CBE3# 


P 
P 
P 
—P 
P 
P 
P 
| P 
P 
P 
P 
—P 
P 
—P 
P 
—P 
P 
P 
—P 
P 
_P 
P 
P 
| P 
P 
P 
P 
P 
P 





N 
' 1 iGPIL/IRO8# 

10 GPIOA(8)/GPOWE# 
10 GPIOC(10)/CHAS 
© IO |GPIOD(11)/MCCS# 

O_|GPOO 





CPURST 
CPUSTP#/GPO04 





CTS1# 
CTS2# 


OD |HDSEL# 
| [ IDSEL 
OD IGNNE# 


PDDOO 
PDDO1 
‘PDDO2 
‘PDDO3 
‘PDDO4 
‘PDDOS5 
‘PDD06 
‘PDDO7 
‘PDDO8 
PDDO9 
PDD10 
'PDD11 
'PDD12 
PDD13 
'PDD14 
PDD15 


SD00 
'SDO1 
sD02 
'SD03 
SD04 / KBIN3 
SDO05 / KBIN4 
'SD06 / KBINS 
'SDO7 / KBING6 
‘SDO8 
‘SDO9 
'SD10 
‘SD11 
‘SD12 
SD13 
SD14 
SD1I5 


C03. I USBCLK 
B03. IO _USBPO- 
A03 IO USBPO+ 
D04 | IO (USBPI1- 
C04 IO USBPI+ 
B04 IO USBP2- 
A04 10 USBP2+ 
E06 | 10 USBP3- 
B0S__IO USBP3+ 





Y06  P VBAT 








SDAO 
SDA1 
SDA2 











-DACKO# 
DACKI1# 
DK2#/IOF/OCO# 
DACK3# 
DACKS# 
DACK6# 
DACK7# 





DCD1# 
DCD2# 


| T INDEX# 
/ OD INIT 
/OD INTR 
I IOCHCK#/GPIO 
I OCHRDY 
I IOCS16# 
DOI IO JOR# 
C02 10 IOW# 
FI9 10 IRDY# 


-PDDACK# 
PDDRO 


SDCS1# 
SDCS3# 








-PDIOR# 
PDIOW# 





PDRDY 





PE 
PGNT# 
PINIT# 











-DEVSEL# 
DIR# 





DROQO 
DROQ1 
D2/IOE/OC1/SQ 
DRQ3 
DRQS5 
DROQO6 
DRO7 


MRR HHH ESR HIOOCOCOCOCOOhHO 


G04 I IRO3 
G03 IT JIROQ4 
G02. I IROS 
G01) I IRQ6/I4/SLPBTN# 
F05 IRO7 
HO4 TROY 
K03 IRQIO 
K04) I IROQI1 
LOL I JRO 
KOS I JROIS 


I 
I 
I 
I 
I 
I 
I 
I 


_PIROA# 
_PIROB# 
_PIROC# 
PIROD# 





‘PME#/GIS/THRM 
PREO# 
PWRBTN# 
PWRGD 

'RDATA# 

RESH# 


'SDDO00 / BTCK 
'SDDO1 / SDI 
'SDDO2 / SDI2/03 
'SDD03 / SYNC 
SDD04 / SDO 
SDDOS / RST 
'SDD06 / IBY 
'SDDO7 / JBX 
'SDDO8 / JAY 
'SDDO9 / JAX 
'SDD10/JAB2 
'SDD11/JAB1 
SDD12 / JBB2 
SDD13/JBB1 
SDD14 / MSO 
SDD15 / MSI 


FO7, P .VCC 
F10 PP .VCC 
F12, P .VCC 
F13_— P_ .VCC 
F1l4_ P VCC 
H06, P VCC 
H15. P VCC 
J06, P VCC 
J15) P VCC 
K06, P VCC 


N06 P VCC 
N15. P VCC 
RO7, P VCC 
ROS =P VCC 
R11 P VCC 
R14. P VCC 











I VSENS1 (2.0V) 
I VSENS2 (2.2V) 
I VSENS3 (5V) 

I__VSENS4 (12V) 











-DRVENO 
DRVEN1 


D12 10 IRRX/GPO15 
E12. O IRTX/GPO14 


RO# 
RDR# 


SDDACK# 
SDDRO 


A07 OD WDATA# 
BO7_ OD WGATE# 











'DSO# 
'DS1# 





E05 IO KBCK/ A20GATE 
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'RING# / GPI7 
'ROMCS#/KBCS# 
'RSMRST# 


SDIOR# 
SDIOW# 


A06, I WRTPRT# 
TOS | O XDIR/GPO12/PCSO# 





SDRDY 





'SERR# 
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Pin Descriptions 


Table 1. Pin Descriptions 


PCI Bus Interface 


Signal Name Signal Description 


AD[31:0] (see pin list) | IO | Address/Data Bus. The standard PCI address and data lines. The address is driven with 
FRAME+# assertion and data is driven or received in following cycles. 


Command/Byte Enable. The command is driven with FRAME# assertion. Byte enables 
G20, J19 corresponding to supplied or requested data are driven on following clocks. 
F18 IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that 
one more data transfer is desired by the cycle initiator. 


DEVSEL# G Device Select. The VT82C686A asserts this signal to claim PCI transactions through 
a positive or subtractive decoding. As an input, DEVSEL# indicates the response to a 
G 


VT82C686A-initiated transaction and is also sampled when decoding whether to 


16 

subtractively decode the cycle. 
10 | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#. 
20 


generate an NMI to the CPU. 


Initialization Device Select. IDSEL is used as a chip select during configuration read and 
write cycles. Connect this pin to AD18 using a 100 Q resistor. 
PIRQA-D# Al6, D17, PCI Interrupt Request. These pins are typically connected to the PCI bus INTA#- 
C17, B17 INTD# pins as follows: 
PIROA# PIROB# PIROC# PIROD# 
PCI Slot 1 INTA# INTB# INTC# INTD# 
PCI Slot 2 INTB# INTC# INTD# INTA# 
PCI Slot 3 INTC# INTD# INTA# INTB# 
PCI Slot 4 INTD# INTA# INTB# INTC# 


PREQ# PCI Request. This signal goes to the North Bridge to request the PCI bus. 


PGNT# L19 I | PCI Grant. This signal is driven by the North Bridge to grant PCI access to the 
VT82C686A. 


PCLK PCI Clock. PCLK provides timing for all transactions on the PCI Bus. 


PCKRUN# W12 IO | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be stopped 
(high) or running (low). The VT82C686A drives this signal low when the PCI clock is 
running (default on reset) and releases it when it stops the PCI clock. External devices 
may assert this signal low to request that the PCI clock be restarted or prevent it from 
stopping. Connect this pin to ground using a 100 © resistor if the function is not used. 
Refer to the “PCI Mobile Design Guide” and the VIA “Apollo MVP4 Design Guide” for 
more details. 
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SERR# G18 I | System Error. SERR# can be pulsed active by any PCI device that detects a system error 
condition. Upon sampling SERR# active, the VT82C686A can be programmed to 
I 
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CPU Interface 


Signal Name VO Signal Description 


CPURST 


Mm 


U7 
U 
T7 


CPU Reset. The VT82C686A asserts CPURST to reset the CPU during 
power-up. 

CPU Interrupt. INTR is driven by the VT82C686A to signal the CPU 
that an interrupt request is pending and needs service. 

Non-Maskable Interrupt. NMI is used to force a non-maskable interrupt 
to the CPU. The VT82C686A generates an NMI when either SERR# or 
IOCHK# is asserted. 

Initialization. The VT82C686A asserts INIT if it detects a shut-down 
special cycle on the PCI bus or if a soft reset is initiated by the register 
Stop Clock. STPCLK# is asserted by the VT82C686A to the CPU to 
throttle the processor clock. 

System Management Interrupt. SMI# is asserted by the VT82C686A to 
the CPU in response to different Power-Management events. 

Numerical Coprocessor Error. This signal is tied to the coprocessor 
error signal on the CPU. Internally generates interrupt 13 if active. 

Ignore Numeric Error. This pin is connected to the “ignore error” pin on 
the CPU. 

Sleep (Rx75[7] = 0). Used to put the CPU to sleep. Used with slot-1 
CPUs only. Not currently used with socket-7 CPUs. 

A20 Mask. Connect to A20 mask input of the CPU to control address bit- 


SLP# / GPO7 ee | 
A20M# Y 

20 generation. Logical combination of the A2Z0OGATE input (from internal 

or external keyboard controller) and Port 92 bit-1 (Fast_A20). 


Note: Connect each of the above signals to 4.7K © pullup resistors to VCC3. 


col bd 


6 
7 
8 
7 





Advanced Programmable Interrupt Controller (APIC) Interface 


Signal Name Signal Description 


APICREQ# / GPI3 / LID APIC Request. Rx74[7] = 1. Asserted by external APIC synchronous to 
PCLK prior to sending an interrupt over the APIC serial bus. This signals 
the VT82C686A to flush its internal buffers. 

APICACK# / GPO1 / SUSA# APIC Acknowledge. Rx74[7] = 1. Asserted by the VT82C686A to 
indicate that its internal buffers have been flushed (in response to 
APICREQ#). This indicates to the external APIC that the VT82C686A’s 
internal buffers have been flushed and that it is OK for the APIC to send 
its interrupt. 

APICCS# / GPO2 / SUSB# APIC Chip Select. Rx74[7] = 1. The VT82C686A drives this signal 
active to select an external APIC (if used). This occurs if the external 
APIC is enabled and a PCI cycle is detected within the programmed APIC 
address range. 

SCIOUT# / GPO13 / SOE# SCI Out. Used to route the internally generated SCI and SMBus 
interrupts out of the South Bridge for connection to an external APIC (if 
used). 





Revision 1.1 April 15, 1999 -11- Pinouts 


Technologies, Ine. VT82C686A 





Universal Serial Bus Interface 
Signal Name Signal Description 


USB Port 0 Data + 
USBP0- JSB Port 0 Data - 


JSB Port 1 Data + 





JSB Port 0 Over Current Detect. Port 0 is disabled if low. 

SB Port 1 Over Current Detect. Port 1 is disabled if this 
input is low. Direct inputs are provided for overcurrent 
protection for ports 0 and 1 which may be used if the alternate 
functions of these two pins are not required. If overcurrent 
protection is desired on all four ports (or it is desired to use 
the alternate functions of these two pins), an external buffer 
may be used to drive the state of USBOC[3-0]# onto SD[3-0] 
during ISA bus refresh cycles (i.e., while ISA bus RFSH# is 
low, so that RFSH# may be used as the buffer enable). 

USBOCO# (SD2 & RFSH#) USB Port 0 Over Current Detect 

USBOC1# (SD1 & RFSH#) USB Port 1 Over Current Detect 

USBOC2# (SD0O & RFSH#) USB Port 2 Over Current Detect 

USBOC3# (SD3 & RFSH#) USB Port 3 Over Current Detect 








System Management Bus (SMB) Interface (rC Bus) 


Signal Name Signal Description 


SMBCLK SMB / IC Clock. 
SMBDATA SMB / TC Data. 


SMBALRT# / GPI6 W10 I SMB Alert. (System Management Bus I/O space Rx08[3] = 
1) When the chip is enabled to allow it, assertion generates 
an IRQ or SMI interrupt or a power management resume 
event. The same pin is used as General Purpose Input 6 
whose value is reflected in Rx48[6] of function 4 I/O space 
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UltraDMA-33 / 66 Enhanced IDE Interface 


Signal Name Signal Description 


PDRDY / N16 I | EIDE Mode: Primary I/O Channel Ready. Device ready indicator 

PDDMARDY / UltraDMA Mode: Primary Device DMA Ready. Output flow control. The device 

PDSTROBE may assert DDMARDY to pause output transfers 
Primary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 

EIDE Mode: Secondary I/O Channel Ready. Device ready indicator 

UltraDMA Mode: Secondary Device DMA Ready. Output flow control. The 
device may assert DDMARDY to pause output transfers 
Secondary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 

EIDE Mode: Primary Device I/O Read. Device read strobe 

UltraDMA Mode: Primary Host DMA Ready. Primary channel input flow control. 
The host may assert HDMARDY to pause input transfers 
Primary Host Strobe. Output data strobe (both edges). The 
host may stop HSTROBE to pause output data transfers 

EIDE Mode: Secondary Device I/O Read. Device read strobe 

UltraDMA Mode: Secondary Host DMA Ready. Input flow control. The host 
may assert HDMARDY to pause input transfers 
Host Strobe B. Output strobe (both edges). The host may stop 
HSTROBE to pause output data transfers 

EIDE Mode: Primary Device I/O Write. Device write strobe 

UltraDMA Mode: Primary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 

EIDE Mode: Secondary Device I/O Write. Device write strobe 

UltraDMA Mode: Secondary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 


Primary Device DMA Request. Primary channel DMA request 
Secondary Device DMA Request. Secondary channel DMA request 


Primary Device DMA Acknowledge. Primary channel DMA acknowledge 
Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge 


SDRDY / 
SDDMARDY / 
SDSTROBE 


PDIOR / 
PHDMARDY / 
PHSTROBE 


SDIOR / 
SHDMARDY / 
SHSTROBE 


PDIOW# / 
PSTOP 
SDIOW# / 
SSTOP 


N19 
¥20 
M20 
v19 


I 
I 
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UltraDMA-33 / 66 Enhanced IDE Interface (continued) 

Signal Name Signal Description 

PDCS1# L20 Primary Master Chip Select. This signal corresponds to CS1FX# on 
the primary IDE connector. 

PDCS3# M16 Primary Slave Chip Select. This signal corresponds to CS3FX# on the 
primary IDE connector. 

SDCS1# U17 Secondary Master Chip Select. This signal corresponds to CS17X# on 
the secondary IDE connector. 

U18 


Secondary Slave Chip Select. This signal corresponds to CS37X# on 
the secondary IDE connector. 
aa Primary Disk Address. PDA[2:0] are used to indicate which byte in 








either the ATA command block or control block is being accessed. 
Secondary Disk Address. SDA[2:0] are used to indicate which byte in 
either the ATA command block or control block is being accessed. 
Primary Disk Data 


SDD[15-0] / SA[15-0] P5, R1-RS, Secondary Disk Data muxed with ISA Bus Address (Audio Enabled) 
T1-T4, Ul1- ISA Bus Address only (Audio Disabled / Dedicated Secondary IDE 
U3, V1, Data) Note: Audio is enabled by strapping the SPKR pin high with 
V2, Wi 4.7K ohms and disabled by strapping the SPKR pin low with 4.7K ohms. 
Secondary Disk Data (SPKR strap = 0) or 
AC-Link/Game Ports (SPKR strap = 1) 
/ MSI, Secondary Disk Data 15 / Midi Serial In 
/MSO, Secondary Disk Data 14 / Midi Serial Out 


SDD[15] 
] 
]/ JBB1 / PDRQB, Secondary Disk Data 13 / Game Port Joystick B Button 1 
] 
] 


SDD 
SDD 
SDD 
SDD 
SDD 
SDD 
SDD 


[ 

[ 

[ 

[12] / JBB2 / PGNTB, Secondary Disk Data 12 / Game Port Joystick B Button 2 

[ 

[ 

[ 

[ 
SDD[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 


5 
4 
3 
2 
1] / JAB1 / PDRQA, Secondary Disk Data 11 / Game Port Joystick A Button 1 
0] / JAB2 / PGNTA, Secondary Disk Data 10 / Game Port Joystick A Button 2 
]/ JAX / GPO23, Secondary Disk Data 9 / Game Port Joystick A X-axis 

]/ JAY / GPO22, Secondary Disk Data 8 / Game Port Joystick A Y-axis 

]/ JBX / GPI23, Secondary Disk Data 7 / Game Port Joystick B X-axis 

]/ JBY / GPI22, Secondary Disk Data 6 / Game Port Joystick B Y-axis 

]/ ACRST, Secondary Disk Data 5 / AC97 Reset 

]/SDOUT, Secondary Disk Data 4 / AC97 Serial Data Out 

]/ SYNC, Secondary Disk Data 3 / AC97 Sync 

SDD[2] / SDIN2, Secondary Disk Data 2 / AC97 Serial Data In 2 

SDD[1] / SDIN, Secondary Disk Data 1 / AC97 Serial Data In 

SDD[0] / BITCLK Secondary Disk Data 0 / AC97 Bit Clock 


SDD 
SDD 
SDD 


1 
1 
1 
1 
1 
1 
9 
8 
aL 
6 
5) 
4 
SDD[3 
2 
1 
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MIDI Interface 
Signal Name | Pint | v0 | Signal Description 


[MSI /SDD[15] ss 1/10 | MIDI Serial In / Secondary Disk Data 15 (SPKR strap = 1) 
MSO / ae O/10_ | MIDI Serial Out / Secondary Disk Data 14 (SPKR strap = 1) 


AC97 Audio / Modem Interface 
Signal Name | Pint | 0 | Signal Description 


AC97 Reset / Secondary Disk Data 5 (SPKR strap = 1) 
AC97 Syne / Secondary Disk Data 3 (SPKR strap = 1) 
AC97 Serial DataIn —_/ Secondary Disk Data 1 (SPKR strap = 1) 
AC97 Bit Clock / Secondary Disk Data 0 (SPKR strap = 1) 


Game Port Interface 


Signal Name | Pint | 0 | Signal Description 


Joystick A Button1 —_/ Secondary Disk Data 11 (SPKR strap = 1) 
Joystick A Button 2 —_/ Secondary Disk Data 10 (SPKR strap = 1) 
Joystick B Button1 —_/ Secondary Disk Data 13 (SPKR strap = 1) 
Joystick B Button 2 —_/ Secondary Disk Data 12 (SPKR strap = 1) 
Joystick A X-axis / Secondary Disk Data 9 (SPKR strap = 1) 
Joystick A Y-axis / Secondary Disk Data 8 (SPKR strap = 1) 
Joystick B X-axis / Secondary Disk Data 7 (SPKR strap = 1) 
Joystick B Y-axis / Secondary Disk Data 6 (SPKR strap = 1) 


PDRQ / PGNT Interface 
eee ete 


PDRQA/SDDUIJJABI | Wi6 | TO | 
[PGNTA/SDD[10]/JAB2_ | TIS [OMO/T | 
|PDRQB/SDD[13]/JBBI_ | WIT | W/O | 
| PGNTB/SDD[12]/JBB2_| Ul6 |O/O/ | 
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Floppy Disk Interface 
Signal Name Signal Description 


[DRVENO | DS | OD _| Drive Enable 0. Indicates the drive and media selected, 
[DRVENI | D6 | OD _| Drive Enable 1. Indicates the drive and media selected 
/MTRo# | ED | OD | Motor Control0. SelectmotorondrivedQ 
[MTRI# | C8 OD | Motor Control 1. Select motoron drivel 
| OD | Drive Select 0, SelectdriveQ 
| OD | Drive Select 1. Selectdrivel 
[DIR# =  ——— |{|~—s ibs—s—si|sS op iF Direction. Direction of head movement (0 = inward motion, 1 = outward motion) 

| OD _| Step. Low pulse for each track-to-track movement of the head. 
| OD _| Head Select. Selects the side for R/W operations = side 1,1=side0) 


DSKCHG# C6 


Read Data. Raw serial bit stream from the drive for read operatrions. 
Write Data. Encoded data to the drive for write operations 
Write Gate. Signal to the drive to enable current flow in the write head. 


Disk Change. Sense that the drive door is open or the diskette has been changed 
since the last drive selection. 


WRTPRT# I Write Protect. Sense for detection that the diskette is write protected (causes 
write commands to be ignored) 


HDSEL# 
A6 
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Parallel Port Interface 


Signal Name Signal Description 


PINIT# Initialize. Initialize printer. Output in standard mode, I/O in ECP/EPP mode. 
STROBE# Strobe. Output used to strobe data into the printer. I/O in ECP/EPP mode. 


AUTOFD# C16 IO Auto Feed. Output used to cause the printer to automatically feed one line after 
eee eee eierispinad login ceneetamies mm ee 


ACK# B13 I Acknowledge. Status output from the printer. Low indicates that it has received 
the data and is ready to accept new data 

ERROR# Al5 I Error. Status output from the printer. Low indicates an error condition in the 
printer. 


BUSY Busy. Status output from the printer. High indicates not ready to accept data. 


PD[7:0] Parallel Port Data. 





D15, B15 
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Serial Ports and Infrared Interface 


TXD1 | All| Of Transmit Data 1. Serial port 1 transmit data out. 
TXD2 |- DIO | oO -| Transmit Data 2. Serial port 2 transmit data out. 


Infrared Transmit. IR transmit data out (Rx76[5] = 0) selectable from serial port 


IRTX / GPO14 E12 





1, 2, or 3. General Purpose Output 14 if Rx76[5] = 


RXD1 82 ft Receive Data 1. Serial port 1 receive data in. 


RXD2 
IRRX / GPOI5 


as 


RTS1# 


RTS2## E10 


CTS1# Cll 


CTS2# A9 


DTR1# Dil 


DTR2# 


DSR1# C12 


DSR2# C10 


DCD1# A12 


DCD2# A10 


RO# Ell 


RIQ2# C 


EE 
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Receive Data 2. Serial port 2 receive data in. 


Infrared Receive. IR receive data in (Rx76[5] = 0) selectable to serial port 1, 2, 
or 3. General Purpose Output 15 if Rx76[5] = 


Request To Send 1. Indicator that serial output port | is ready to transmit data. 
Typically used as hardware handshake with CTS1# for low level flow control. 
Designed for direct input to external RS-232C driver. 

Request To Send 2. Indicator that serial output port 2 is ready to transmit data. 
Typically used as hardware handshake with CTS2# for low level flow control. 
Designed for direct input to external RS-232C driver. 

Clear To Send 1. Indicator to serial port 1 that external communications device is 
ready to receive data. Typically used as hardware handshake with RTS1# for low 
level flow control. Designed for input from external RS-232C receiver. 

Clear To Send 2. Indicator to serial port 2 that external communications device is 
ready to receive data. Typically used as hardware handshake with RTS2# for low 
level flow control. Designed for input from external RS-232C receiver. 


Data Terminal Ready 1. Serial port 1 indicator that port is powered, initialized, 
and ready. Typically used as hardware handshake with DSRI1# for overall 
readiness to communicate. Designed for direct input to external RS-232C driver. 
Data Terminal Ready 2. Serial port 2 indicator that port is powered, initialized, 
and ready. Typically used as hardware handshake with DSR2# for overall 
readiness to communicate. Designed for direct input to external RS-232C driver. 
Data Set Ready 1. Indicator to serial port | that external serial communications 
device is powered, initialized, and ready. Typically used as hardware handshake 
with DTR1# for overall readiness to communicate. Designed for direct input from 
external RS-232C receiver. 

Data Set Ready 2. Indicator to serial port 2 that external serial communications 
device is powered, initialized, and ready. Typically used as hardware handshake 
with DTR2# for overall readiness to communicate. Designed for direct input from 
external RS-232C receiver. 


Data Carrier Detect 1. Indicator to serial port 1 that external modem is detecting 
a carrier signal (i.e., a communications channel is currently open). In direct 
connect environments, this input will typically be driven by DTR1# as part of the 
DTR/DSR handshake. Designed for direct input from external RS-232C receiver. 
Data Carrier Detect 2. Indicator to serial port 2 that external modem is detecting 
a carrier signal (i.e., a communications channel is currently open). In direct 
connect environments, this input will typically be driven by DTR2# as part of the 
DTR/DSR handshake. Designed for direct input from external RS-232C receiver. 
Ring Indicator 1. Indicator to serial port 1 that external modem is detecting a 
ring condition. Used by software to initiate operations to answer and open the 
communications channel. Designed for direct input from external RS-232C 
receiver (whose input is typically not connected in direct connect environments). 
Ring Indicator 2. Indicator to serial port 2 that external modem is detecting a ring 
condition. Used by software to initiate operations to answer and open the 
communications channel. Designed for direct input from external RS-232C 
receiver (whose input is typically not connected in direct connect environments). 
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ISA Bus Interface 
Signal Name Signal Description 


SA[19:16], K1, K2, P3, P4, O | System Address Bus. SA[19-16] are connected to ISA bus SA[19-16] directly. 
SA[15-0] / P5, R1, R2, R3, O | SA[19-17] are also connected to LA[19-17] of the ISA bus. If the audio interface is 
O 





SDD[15-0] R4, R5, T1, T2, disabled (SPKR pin strapped low), SA[15-0] are connected directly to ISA address 

T3, T4, U1, U2, bus pins SA[15-0] (the audio interface pins are used for the IDE secondary data bus). 

U3, V1, V2, If the audio interface is enabled (SPKR pin strapped high), SA[15-0] are multiplexed 

wil with the IDE Secondary Data Bus. In this case, SA[15-0] may be connected to both 

SDD[15-0] and ISA bus SA[15-0]. However, if ISA address bus loading is a 

concern, 74F245 transceivers may be used to externally drive ISA address bus pins 

SA[15-0]. In this case, these pins would connect directly to the IDE secondary data 

bus and to the transceiver “A” pins and the ISA address bus would connect to the 

transceiver “B” pins. SOE# would be used to control the transceiver output enables 
and the ISA bus MASTER# signal would drive the transceiver direction controls. 

LA[23:20] J2, J3, J4, JS System “Latched” Address Bus: The LA[23:20] address lines are bi-directional. 

These address lines allow accesses to physical memory on the ISA bus up to 

16Mbytes. LA[19-17] on the ISA bus are connected to SA[19-17] (see notes above). 

SD[15:0] P2, Pl, N5, N3, System Data. SD[15:0] provide the data path for devices residing on the ISA bus. 


N1, M4, M2, X-Bus data signals XD[7:0] may be derived if needed from SD[7:0] using an 
SBHE# 


L5, W4, Y4, external 74F245-type transceiver (see the XDIR pin description for transceiver 
V3, W3, Y3, connection details). 
W2, Y2, Y1 SD7:4 are strap options for keyboard inputs 6:3 (see Function 0 Rx5A) 


System Byte High Enable. SBHE# indicates, when asserted, that a byte is being 
transferred on the upper byte (SD[15:8]) of the data bus. SBHE# is negated during 
refresh cycles. 


I/O Read. IOR# is the command to an ISA I/O slave device that the slave may drive 
data on to the ISA data bus. 


V/O Write. IOW# is the command to an ISA I/O slave device that the slave may 
latch data from the ISA data bus. 


Memory Read. MEMR# is the command to a memory slave that it may drive data 
onto the ISA data bus. 


Memory Write. MEMW# is the command to a memory slave that it may latch data 
from the ISA data bus. 
Lee Standard Memory Read. SMEMR# is the command to a memory slave, under 


I 
I 
I 
I 
I 
I 
I 
I 
I 


O 
O 
O 
O 
O 


1MB, which indicates that it may drive data onto the ISA data bus 
1MB, which indicates that it may latch data from the ISA data bus. 
Bus Address Latch Enable. BALE is an active high signal asserted by the 
VT82C686A to indicate that the address (SA[19:0], LA[23:17] and the SBHE# 
signal) is valid 
16-Bit I/O Chip Select. This signal is driven by I/O devices on the ISA Bus to 
indicate that they support 16-bit I/O bus cycles. 
Memory Chip Select 16. ISA slaves that are 16-bit memory devices drive this line 
low to indicate they support 16-bit memory bus cycles. 
V/O Channel Check (Rx74[0] = 1). When this signal is asserted, it indicates that a 
parity or an uncorrectable error has occurred for an I/O or memory device on the 
ISA Bus. The same pin may optionally be used as General Purpose Input 0. 

V/O Channel Ready (Rx74(0] = 1). This signal is normally high. Devices on the 


BALE 


IOCS16# 
MCS16# 


IOCHCK# / 
GPIO 
IOCHRDY 
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ISA Bus assert IOCHRDY low to indicate that additional time (wait states) is 
required to complete the cycle. 





Technologies, Inc. 


VT82C686A 





ISA Bus Interface (continued) 
Signal Name Signal Description 


_ 
IRQI / MSCK 1/10 
IRQ3 


Refresh. As an output RFSH# indicates when a refresh cycle is in 
progress. RFSH# is also driven by 16-bit ISA Bus masters to indicate a 
refresh cycle. 

Address Enable. AEN is asserted during DMA cycles to prevent I/O 
slaves from misinterpreting DMA cycles as valid I/O cycles. 

Interrupt Request 1 (Rx5A[1] = 

Interrupt Request 3. 


[Interrupt Request3. 0 
IRQA | GT Interrupt Request4, 
IRQ9 [Interrupt Request9 


Interrupt Request 9. 


IRQ10 Interrupt Request 10. 
IRQ11 Interrupt Request 11. 
IRQ12 / MSDT 1/10 _| Interrupt Request 12. (Rx5A[1] = 0) 


RQI4, a 


Interrupt Request 14. 


IRQIS KS ft Interrupt Request 15. 


DRQ7/GPI21, 

DRQ6 / GPI20, 

DRQS/ GPI19, 

DRQ3 /GPI18, 

DRQ2/GPI12 / SERIRQ 

/ GPIOE / USBOCI#, 

DRQI/GPI17, 

DRQO / GPI16 

DACK7# / USBIRQB / GPO21, 

DACK6# / USBIRQA / GPO20, 

DACKS5# / MC97IRQ / GPO19 
/ SERIRQ, 

DACK3# / AC9TIRQ / GPO18, 

DACK2# / USBOCO# / GPIOF 
/ GPI13, 

DACK1# / IDEIRQB / GPO17, 

DACKO# / IDEIRQA / GPO16 


ie 
SOE# US O 
/ SCIOUT# /O 
/ GPO13 /O 
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DMA Request. Used to request DMA services from the internal DMA 
controller. 


Acknowledge. Used by the internal DMA controller to indicate that a 
request for DMA service has been granted. 


Terminal Count. Asserted to DMA slaves as a terminal count 
indicator. 

Speaker Drive. Output of internal timer/counter 2. Also functions as 
a strap input sampled at reset to determine the function of the Audio / 
Game interface pins: 0=Disable Audio / Game interface (pins used for 
IDE Secondary Data Bus SDD[15-0] and ISA SA[15-0] pins used for 
ISA bus only), 1=Enable Audio / Game interface (pins used for 
Audio/Game functions and SDD[15-0] are multiplexed with ISA 
SA[15-0]). 

ISA Address (SA) Output Enable. Asserted low when ISA address 
(SA) is valid (deasserted when SDD is valid) when SA and SDD are 
multiplexed on SA pins 15-0 (.e., when SPKR is strapped low to 
enable the audio interface pins). SOE# is tied directly to the output 
enable of 74F245 transceivers that buffer IDE Secondary Bus data and 
ISA-address (see SA pins for more information). 
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Serial IRQ 
Signal Name Signal Description 
SERIRQ / DRQ2 H3 I Serial IRQ (Rx68[3] = 1 and Rx74[6] = 0 and Rx75[3] = 1) 
/ GPIOE / USBOC1# 
SERIRQ / DACK5# L4 I Serial IRQ (Rx68[3] = 1 and Rx74[6] = 1) 
/ GPO19 / MC97IROQ 


Internal Keyboard Controller 


Signal Name i Signal Description 


MultiFunction Pin (Internal mouse controller enabled by Rx5A[1]) 
Rx5A[1]=1 Mouse Clock. From internal mouse controller. 
Rx5A[1]=0 Interrupt Request 1. Interrupt input 1. 
MultiFunction Pin (Internal mouse controller enabled by Rx5A[1]) 
Rx5A[1]=1 Mouse Data. From internal mouse controller. 
Rx5A[1]=0 Interrupt Request 12. Interrupt input 12. 


KBCK / A20GATE MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0]) 
Rx5A[0]=1 Keyboard Clock. From internal keyboard controller 
Rx5A[0]=0 Gate A20. Input from external keyboard controller. 





KBDT / KBRC MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0]) 
Rx5A[0]=1 Keyboard Data. From internal keyboard controller. 
Rx5A[0]=0 Keyboard Reset. From external keyboard controller (KBC) 
for CPURST# generation 


KBCS# / ROMCS# / strap Keyboard Chip Select (Rx5A[0]=0). To external keyboard controller chip. 
Power-Up Configuration Strap (Sampled At Reset): 
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1 
KBIN[6-3] / SD[7-4] Keyboard Inputs 6-3. Sampled at reset on SD[7-4] and latched into 
Rx5A[7-4]. 


Chip Selects 


Signal Name Signal Description 


ROMCS# / KBCS# / strap ROM Chip Select (Rx5A[0]=1). Chip Select to the BIOS ROM. 
Power-Up Configuration Strap (Sampled At Reset): 
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1 
PCS0# / GPO12 / XDIR T5 | O/10O/IO | Programmable Chip Select 0 (Rx76[1] = 1 and Rx76[4] = 1). Asserted 
during I/O cycles to programmable read or write ISA I/O port ranges. 
Addressed devices drive data to the SD pins (XDIR is disabled and the X- 
Bus is not implemented). 


MCCS# / GPIOD / GPIO11 U8 | O/10/I10 | Microcontroller Chip Select (Rx76[1] = 1 and Rx76[3] = 1). Asserted 
during read or write accesses to I/O ports 62h or 66h. 
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General Purpose Inputs 


Signal Name Pin# | I/O | Signal Description 


GPI0 / IOCHCK# General Purpose Input 0 (Rx74[0] 
General Purpose Input 1 (Rx5A[2 

GPI2 / BATLOW# General Purpose Input 2 

GPI3 / LID / APICREQ# General Purpose Input 3 

GPI4 / IRQ6 / SLPBTN# General Purpose Input 4 
GPI5 / PME# / THRM General Purpose Input 5 (Read pin state at function 4 Rx48[5 

GPI6 / SMBALRT# General Purpose Input 6 
General Purpose Input 7 
GPI8 / GPO8 / GPIOA / GPOWE# General Purpose Input 8 (Rx74 
GPI9 / GPO9 / GPIOB / FAN2 / DTEST General Purpose Input 9 (Rx74 
GPI10 / GPO10 / GPIOC / CHAS / ATEST General Purpose Input 10 (Rx7 
GPI11 / GPO11 / GPIOD General Purpose Input 11 (Rx74 
GPI12 / GPO24 / GPIOE / DRQ2 / SERIRQ H3 General Purpose Input 12 (Rx75 1 & 75[1]=0 & 68[3 
/ USBOCI1# 
GPI13 / GPO25 / GPIOF / DACK2# General Purpose Input 13 (Rx75[3] = 
/ USBOCO# 

GPI16 / DRQO (Rev H) General Purpose Input 16 (Rx77 
GPI17 / DRQ1 (Rev H) General Purpose Input 17 (Rx77 
GPI18 / DRQ3 (Rev H) General Purpose Input 18 (Rx77 
GPI19 / DRQ5 (Rev H) General Purpose Input 19 (Rx77[7 ) 
| M5 | 7 ) 


GPI[23-16] (SD[7-0] & RFSH#) n/a I | General Purpose Inputs 16-23 (enabled on SD[7-0] by RFSH# 
active) (Rx77[7] = 0) 
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General Purpose Outputs 
Signal Name Signal Description 


GPO0 / SLOWCLK General Purpose Output 0 (Function 4 Rx54[0] = 0 and Rx54[1] = 0) 
General Purpose Output 1 (Rx74(7] = 0 and Function 4 Rx54[2] 
| Wo | General Purpose Output 2 (Rx74[7] = 0 and Function 4 Rx54[3] 

GPO3 / SDD[2] / SDIN2 / SUSST1# General Purpose Output 3 (Function 4 Rx54[4] = 1) 

General Purpose Output 4 (Rx75[4] = 1) 

General Purpose Output 5 (Rx75[5] = 1) 

1 General Purpose Output 6 (Rx75[6] = 1) 

General Purpose Output 7 (Rx75[7 

GPO8 / GPI8 / GPIOA / GROWE# T14 General Purpose Output 8 (Rx74[2 

GPO9 / GPI9 / GPIOB / FAN2 General Purpose Output 9 (Rx74 

GPO10 / GPI10 / GPIOC / CHAS General Purpose Output 10 (Rx7 


| oO | 
| oO | 
| Oo | 
| 0 | 
| oO | 
| oO | 
en 
| oO | 
| oO | 
| oO | 
| Oo | 
GPO11 /GPI11 / GPIOD | U8 | O |General Purpose Output 11 (Rx74 
OI 
| oO | 
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GPO12/ XDIR / PCSO# General Purpose Output 12 (Rx76 
GPO13 / SOE# / SCIOUT# 5: | General Purpose Output 13 (Rx77 

General Purpose Output 14 (Rx76 

General Purpose Output 15 (Rx76 

GPO16 / DACKO# (Rev H) General Purpose Output 16 (Rx77[ 

General Purpose Output 17 (Rx77 
GPO18 / DACK3# (Rev H) D2 | General Purpose Output 18 (Rx77 
GPO19 / DACK5# (Rev H) General Purpose Output 19 (Rx77 
GPO20 / DACK6# (Rev H) General Purpose Output 20 (Rx77 
GPO21 / DACK7# (Rev H) | N2 | General Purpose Output 21 (Rx77[7] = | and Rx77[3] = 0) 

General Purpose Output 22 (Rx77[6] = 1, audio enabled, game disabled) 
[GPO23/SDD9(RevH) CVS |_O_[ General Purpose Output 23 (Rx77[6] = 1, audio enabled, game disabled) | 
| GPO24/DRQ2/GPII2OE/SIRQ/OC! | _H3_| O |General Purpose Output 24 (Rx75[3] = 1 & Rx75[1]=1 & Rx68[3]=0) | 
| GPO25/DACK2#/GPI13/GPIOF/OCO | G5 | O |General Purpose Output 25 (Rx75[3] = 1 & Rx75[2]=1) 
| GPO[23-16] (latched from SD[7-0})_|_n/a_|_O__| General Purpose Output 23-16 (Rx74[7]=0) latched by GPOWE# rising | 
|GPOWE#/GPIOA/GPI8/GPO8 _| T14 | O |General Purpose Output Write Enable (Rx74[2] = | and Rx76[0] = 1). 


General Purpose I/Os 
Signal Name Signal Description 


/ USBOC1# / DRQ2 / SERIRQ 
/ USBOCO# / DACK2# 
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GPO1/ SUSA# 

GPO2/ SUSB# 

GPO4 / CPUSTP# 

GPOS / PCISTP# 

GPO6/ SUSSTI# 
GPO7/SLP# 
[GPOW/GPII/GPIOD |S 
GPO14/IRTX 

GPO15 /IRRX 

GPO17/ DACKI# (Rev H) 
GPO22/ SDDS (Rev H) 
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Hardware Monitoring 
Signal Name # Signal Description 


Voltage Sense 12V. Connect +12V through a resistive voltage divider to insure 5V 
max to the input pin (see MVP4 Design Guide for details). 


VREF | CT13 | P| Voltage Reference for Thermal Sensing (5V5%) 


Chassis Intrusion Detect (Rx76[2] = 1 and Rx74[4] = 1). Used for system security 

purposes. 
mes es 
ATEST / CHAS / GPIOC/10 | _ V14 Hardware Monitor Analog Test Out 


XD Interface 
Signal Name Signal Description 
TS 


XDIR / PCS0# / GPO12 X-Bus Data Direction. (Rx76[1]=0) Asserted low for all I/O read cycles and for 
memory read cycles to the programmed BIOS address space. XDIR is tied directly 
to the direction control of a 74F245 transceiver that buffers the X-Bus data and 
ISA-Bus data. The transceiver output enable may be grounded. SDO-7 connect to 
the “A” side of the transceiver and XDO-7 connect to the “B” side. XDIR high 
indicates that SD0-7 drives XDO-7. 
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Power Management 


Signal Name Signal Description 


_— 
SLPBTN# / IRQ6 / GPI4 I/I/I 


MultiFunction Pin 
Power Management Event (Rx74[1] = 0) (10K PU to VCCS if not used) 
Thermal Alarm Monitor (Rx74[1] = 1) 
General Purpose Input 5 (pin state may be read at Function 4 I/O Rx48[5]) 
Power Button. Used by the Power Management subsystem to monitor an 
external system on/off button or switch. The VWT82C686A performs a 200us 
debounce of this input if Function 4 Rx40[5] is set to 1. (3.3V only) 
Sleep Button. Used by the Power Management subsystem to monitor an 
external system sleep button or switch. (Function 4 Rx40[6]=1) (10K PU to 
VCC if not used) 


RSMRST# V6 I Resume Reset. Resets the internal logic connected to the VCCS power plane 
and also resets portions of the internal RTC logic. 


— 
SMBALRT# / GPI6 


- 


— 


External System Management Interrupt. When enabled to allow it, a 
falling edge on this input causes an SMI# to be generated to the CPU to enter 
SMI mode. (10K PU to VCCS if not used) (3.3V only) 

SMB Alert (System Management Bus I/O space Rx08[3] = 1). When the 
chip is enabled to allow it, assertion generates an IRQ or SMI or power 
management event. (10K PU to VCCS if not used) 

Notebook Computer Display Lid Open / Closed Monitor. Used by the 
Power Management subsystem to monitor the opening and closing of the 
display lid of notebook computers. Can be used to detect either low-to-high 
and/or high-to-low transitions to generate an SMI#. The VT82C686A 
performs a 200 usec debounce of this input if Function 4 Rx40[5] is set to 1. 
(10K PU to VCCS if not used) 

Ring Indicator. May be connected to external modem circuitry to allow the 
system to be re-activated by a received phone call. (10K PU to VCCS if not 
used) 


BATLOW# / GPI2 Battery Low Indicator. (10K PU to VCCS if not used) (3.3V only) 


CPUSTP# / GPO4 [ae 
PCISTP# / GPOS [eee 


SLOWCLK / GPOO SLOWCLK (P00 —__ te |_| 


SUSA# / GPO] / APICACK# 


JSB# / GPO2 / APICCS# 


SUSST1# / GPO6 


SUSST1# / GPO3 
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CPU Clock Stop ( Rx75[4] = 0). Signals the system clock generator to 
disable the CPU clock outputs. Not connected if not used. 

PCI Clock Stop (Rx75[5] = 0). Signals the system clock generator to disable 
the PCI clock outputs. Not connected if not used. 

Slow Clock (Function 4 Rx54[0] = 1 or Rx54[1] = 1). 

Suspend Plane A Control (Rx74[7]=0 and Function 4 Rx54[2]=0). Asserted 
during power management POS, STR, and STD suspend states. Used to 
control the primary power plane. (10K PU to VCCS if not used) 

Suspend Plane B Control (Rx74[7]=0 and Function 4 Rx54[3]=0). Asserted 
during power management STR and STD suspend states. Used to control the 
secondary power plane. (10K PU to VCCS if not used) 

Suspend Plane C Control. Asserted during power management STD 
suspend state. Used to control the tertiary power plane. Also connected to 
ATX power-on circuitry. 

Suspend Status 1 (Rx75[6] = 0 for GPO6 and Func4 Rx54[4] = 0 for GPO3). 
Typically connected to the North Bridge to provide information on host clock 
status. Asserted when the system may stop the host clock, such as Stop Clock 
or during POS, STR, or STD suspend states. Connect 1OK PU to VCCS. 
Suspend Clock. 32.768 KHz output clock for use by the North Bridge (e.g., 
Apollo MVP3 or MVP4) for DRAM refresh purposes. Stopped during 
Suspend-to-Disk and Soft-Off modes. Connect 10K PU to VCCS. 
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Resets and Clocks 


Signal Name Signal Description 


PWRGD Power Good. Connected to the PWRGOOD signal on the Power Supply. 


PCIRST# PCI Reset. Active low reset signal for the PCI bus. The VT82C686A will assert 
this pin during power-up or from the control register. 


RSTDRV Jl Reset Drive. Reset signal to the ISA bus. Connect through an inverter to the chipset 
APN ||P [cto stra tutand ect meneseres ne Re 
rBCLK | HS] 0 | Bus Clock. ISA bus clock. 

Oscillator. 14.31818 MHz clock signal used by the internal Timer. 
I 


Y5 RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is used for 
the internal RTC and for power-well power management logic. 


RTCX2 | ows OO RTC Crystal Output: 32.768 KHz crystal output 


Power and Ground 


Signal Name Signal Description 


F7, F10, F12- Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only 
F14, H6, H15, when the mechanical switch on the power supply is turned on and the PWRON 
J6, J15, K6, K15, signal is conditioned high. This pin should be connected to the same voltage as 
M6, M15, N6, the CPU I/O circuitry. Internally connected to hardware monitoring system 
N15, R7-R8, voltage detection circuitry for 3.3V monitoring. 
R11, R14 
F6, F11, F15, Ground. Connect to primary motherboard ground plane. 
G6, G15, J9-J12, 
K9-K12, L6, L9- 
L12, L15, M9- 
M12, P6, P15, 
R6, R15 
Suspend Power. Always available unless the mechanical switch of the power 
supply is turned off. If the "soft-off" state is not implemented, then this pin can be 
connected to VCC. Signals powered by or referenced to this plane are: PWRGD, 
RSMRST#, PWRBTN#, SMBCLK, SMBDATA, SUSCLK, SUSA# / GPO1I, 
SUSB# / GPO2, SUSC#, SUSST1# / GPO6, GPI1 / IRQ8#, GPI2 / BATLOW#, 
GPI3 / LID, GPI5 / PME#, GPI6 / SMBALRT#, GPI7 / RING#, GPOO 


RTC Battery. Battery input for internal RTC (RTCX1, RTCX2) 
Voltage Reference (SV +5%). For thermal sensing and 5V input tolerance. 


Hardware Monitor Power. Power for hardware monitoring subsystem (voltage 
monitoring, temperature monitoring, and fan speed monitoring). Connect to VCC 
through a ferrite bead. 


USB Differential Output Power. Power for USB differential outputs (USBP0+, 
PO-, P1l+, Pl-, P2+, P2-, P3+, P3-). Connect to VCC through a ferrite bead. 


GNDU a se ee USB Differential Output Ground. Connect to GND through a ferrite bead. 
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REGISTERS 


Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT82C686A. These tables also document the 
power-on default value (“Default”) and access type (“Acc’’) for 
each register. Access type definitions used are RW 
(Read/Write), RO (Read/Only), “—’ for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see individual 
register descriptions for details). 


Detailed register descriptions are provided in the following 
section of this document. All offset and default values are 
shown in hexadecimal unless otherwise indicated 


Table 2. System I/O Map 


Port Function Actual Port Decoding 
00-1F Master DMA Controller 0000 0000 000x nnnn 
20-3F Master Interrupt Controller 0000 0000 OO1x xxxn 
40-5F Timer / Counter 0000 0000 010x xxnn 
60-6F Keyboard Controller 0000 0000 0110 xnxn 
(60h) KBC Data 0000 0000 0110 x0x0 
(61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 

(64h) KBC Command / Status 0000 0000 0110 x1x0 
70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
78-7F -available for system use- 0000 0000 0111 Ixxx 
80 -reserved- (debug port) 0000 0000 1000 0000 
81-8F DMA Page Registers 0000 0000 1000 nnnn 

90-91 -available for system use- 0000 0000 1001 000x 
92 System Control 0000 0000 1001 0010 

93-9F -available for system use- 0000 0000 1001 nnnn 

AO-BF Slave Interrupt Controller 0000 0000 101x xxxn 

C0-DF Slave DMA Controller 0000 0000 110n nnnx 

E0-FF -available for system use- 0000 0000 111x xxxx 

100-CF7 — -available for system use* 

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 

CFC-CFF PCI Configuration Data 0000 1100 1111 11xx 


DO0-FFFF -available for system use- 
* On-Chip Super-I/O Functions — PC-Standard Port Addresses 





200-20F Game Port 

2E8-2EF COM4 

2F8-2FF COM2 

378-37F Parallel Port (Standard & EPP) 
3E8-3EF COM3 

3F0-3F1 Configuration Index / Data 
3F0-3F7 — Floppy Controller 

3F8-3FF COMI 

400-402 Parallel Port (ECP Extensions) 


oO Tx 





Table 3. Registers 


Legacy I/O Registers 


| Port |Master DMA Controller Registers | Default | 


Acc 


Status/Command | 
| OC |Clear Byte Pointer FF Ww 

| OD |MasterClear | CWO 
| OE |ClearMask CL CWO 
| OF |Read/WriteMask | RWI 


| 20 [Master Interrupt Control | Ss 
| 21 [Master InterruptMask_ | Ss 
| 20 [Master Interrupt Control Shadow __ | —_ [RW] 
| 21 |Master Interrupt Mask Shadow |= —__[RW| 


* RW if shadow registers are disabled 


| Port |Timer/Counter Registers _—|_ Default | 
| 40 [Timer/CounterOCount_ | [RWI 
| 41 [Timer/Counter1 Count | [RWI 
| 42 |Timer/Counter2Count_ | [RWI 
| 43 |Timer/Counter Control | [WO 


| 60 _|Keyboard ControllerData__— | [RWI 
| 61 _|Misc Functions & Speaker Control |__| RW] 
| 64 |Keyboard Ctrlr Command /Status__| [RW 


| Port [CMOS/RTC/NMI Registers | Default | 
| 70 [CMOS Memory Address & NMIDisa| __[WO| 
| 71 [CMOS Memory Data(128 bytes) | [RW] 
| 72 [CMOS Memory Address | [RWI 
| 73 [CMOS Memory Data (256 bytes) | [RW] 
| 74 |CMOS Memory Address | [RW 
| 75__ [CMOS Memory Data(256 bytes) | [RW] 
NMI Disable is port 70h (CMOS Memory Address) bit-7. 

RTC control occurs via specific CMOS data locations (0-ODh). 
Ports 72-73 may be used to access all 256 locations of CMOS. 
Ports 74-75 may be used to access CMOS if the internal RTC is 
disabled. 


R 


B 


0 


01 
02 
03 
04 
05 
07 
Ww 
A Ww 
Ww 

OC 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
O 
O 
O 
O 


| 00 | 
[00 | 
| 02 | | 
| 03 EJ 
| 04 | | 
| 05 _| | 
| 06 |Channel 3 Base & Current Address |_| 
| 07 — 
| 08 | 
| 09 | | 
| OA | | 
| OB | a 
| 
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| Port |DMA PageRegisters | Default | | Port |Slave DMA Controller Registers | Default | 
| 87 |DMAPage-DMAChannelO | [RW] |_CO_ [Channel 0 Base & Current Address | | RW] 
| 83 |DMAPage-DMAChannell | [RW] |_C2_—[Channel 0 Base & CurrentCount__ |__| RW 
| 81 |DMAPage-DMAChannel2 | [RW] |_ C4 [Channel 1 Base & Current Address | | RW] 
| 82 |DMAPage-DMAChannel3 | [RW] |_ C6 [Channel 1 Base & CurrentCount__ |__| RW] 
| 8F_ |DMAPage-DMAChannel4 | [RW] |_C8_ [Channel 2 Base & Current Address | | RW 
| 8B |DMAPage-DMAChannelS | [RW] |_ CA [Channel 2 Base & CurrentCount___ |__| RW 
| 89 |DMAPage-DMAChannelo | [RW] |_ CC_ [Channel 3 Base & Current Address | | RW 
| 8A |DMAPage-DMAChannel7 | [RW] |_CE_ [Channel 3 Base & CurrentCount___ |__| RW 

| DO |Status/Command | RWI 
| D2 |WriteRequet | SC WO 
| 92 |SystemControl | ER] | D4 [Write Single Mask | [WO 

| Do |WriteMode | WO 
| D8 |Clear Byte PointerFF_ | [WO 
Pa) Reekenecren [= | DA |MasterClear_ | WO 
| Al |Slave InterruptMask_ | OT * || DC [ClearMask_ | WO 
| AO |Slave Interrupt Control Shadow | ~=— [RW] | _DE [Read/WriteMask_ | RWI 
| Al |Slave Interrupt Mask Shadow | — —_[RW| 


* RW accessible if shadow registers are disabled 
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Super-I/O Configuration Registers (I/O Space) 
| Port [Super-I/O Configuration Registers 


Super-I/O Config Index (Rx85[1]=1) | 00 [RW] 
Super-I/O Config Data (Rx85[1]=1) | 00  |RW| 


Super-I/O Configuration Registers (Indexed via Port 3F0/1) 
| Offset |Su per-1/O Control Default 
lreserved- sd 





[00-DF |-reserved- | 00__—[ RO | 
| El |Super-/O Device Revision | 00__—[ RWI 


Serial Port 2 Base Addr (def = 2F8-F) 
-reserved- 


| 00 
| 00 
Serial Port Configuration | 00 
| 00 
| 00 
| 00 
| 00 
| 00 
| 00 


HEE 


| F3 |reserved- 


-reserved- 


Test Mode (Do Not Program) 2 


-reserved- 


Floppy Controller Configuration | 00 | 


-reserved- 


Floppy Controller Drive Select | 00 | 


-reserved- 


R 

RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


es) 


BERBER ZR ZR 22222522 


General Purpose I/O 


-reserved- 
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Super-I/O I/O Ports 


freserved@ | 


-reserved- 


| 01 |FDC Status A/B (Rx85[1]=0) |__| RO | 
| 02 |FDCCommand | RWI 
| 03 |reserved- | I 
| 04 |FDCMain Status | RO 
| 04 |FDCDataRateSelect_ | (00__—[ WO] 
| 05 __|FDC Data | RW) 
| 06 [reserved | I 
| 07 _|Diskchange Status | SRO 
| 07 _|FDC Configuration Control __—|—00_ [WO] 


| Offset [Parallel Port (378-37F typical) _| Default | 
| 00 [Parallel PortData | RWI 
| O01 [Parallel Port Status | SRO 
| 03 |EPP Address | RWI 
| 04 |EPPDataPortO | RWI 
| 05 |EPPDataPortl | RW 
| 06 |EPPDataPort2 | RWI 
| 07 |EPPDataPort3 | RWI 
| 400h_|ECPData/ConfigurationA | [RW 
| 401h |BCPConfigurationB | SRW 
| 402h_JBCP Extended Control | [RWI 


| 0 [Transmit (Wr) / Receive (Rd) Buffer | __ [RW] 
| 1 [interrupt Enable | RW 
| 2 |FIFOControl | WO 
| 2 [interrupt Status | RO 
| 3 |UART Control | RWI 
| 4 |Handshake Control | [RWI 
| 5 |UARTStaus | RWI 
| 6 |Handshake Status | RWI 
| 7 |Scratchpad | CRW 
| 9-8 |Baud Rate Generator Divisor | [RW 
| AF |undefined- | CC I 


| Offset |Serial Port 2 (COM2=2F8, 4=2K8) | Default | 
| 0 _ [Transmit (Wr) / Receive (Rd) Buffer |__| RW] 
| 1 [interrupt Enable | RW 
| 2 |FIFOControl | WO 
| 2 [Interrupt Status | CRO 
| 3 |UART Control | RWI 
| 4 |Handshake Control | RWI 
| 5 |UARTStaus | RWI 
| 6 |Handshake Status | RWI 
| 7 |Scratchpad | CRW 
| 9-8 [Baud Rate Generator Divisor_ | [RW 
| AF |undefined- | Cd I 
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PCI Function 0 Registers - PCI-to-ISA Bridge 


Configuration Space PCI-to-ISA Bridge Header Registers 


| 1-0 [VendorID 106 RO 
| 3-2 [DeviceID (0686 RO 
| 8 |RevisionID nn RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode TORO 
| B [BaseClassCode |S 06 RO 
| C_|reserved-(cache line size) | 00 | — | 
| D_|reserved-(latency timer) | 00 | — | 
Header Type | 80 

F_|BuiltInSelfTest(BIST) | 00 
[10-27 [-reserved- (base address registers) | 00_| 
[28-2B |-reserved- (unassigned) | 00 
2F-2C|SubsystemIDRead | 00 
[30-33 |-reserved- (expan. ROM base addr) | 00__| 
34-3B [-reserved- (unassigned) | 00 
| 3C_|reserved-(interruptline) | 00 
| 3D_[reserved-(interruptpin) | 00 
| 3E [reserved-(mingnt) | 00 | — | 
| 3F_ |reserved-(maxlat) | 00 | — | 


Configuration Space PCI-to-ISA Bridge-Specific Registers 


| 40 [ISABusControl | 00 [RWI 
| 41 [ISATestMode | 00 RWI 
| 42 [ISAClock Control | 00 RWI 
| 43 |ROMDecode Control | 00 [RWI 
| 44 [Keyboard Controller Control | 00__—[ RW] 
| 45 [Type FDMAControl | 00 [RWI 
| 46 [Miscellaneous Control! | 00 [RWI 
| 47 [Miscellaneous Control? | 00 [RW] 
freserved- 


-reserved- 





1 R 
DMA / Master Mem Access Control 3 0300 RW 


DMA / Master Mem Access Control 2 
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| 51_[PnP Routing forLPT/FDCIRQ | 00 __ [RW] 
| 52_ [PnP Routing for COM2/COMIIRQ| 00 _ [RW] 
| 53 [reserved§ | — I 
| 54 [PCIIRQEdge/LevelSelect_ | 00__—d[ RW] 


S859 reserved ————SSSCSC~sdSCiO 

SB [internal RTC Test Made | __00__ | RW] 
5c [DMA Control 00 ]Rw] 
SF-sD preserved SCS (00d 


+ Bit 7-4 power-up default value depends on external strapping 


| 70 [Subsystem ID Write | 00 [WO 
[71-73 |reserved- | — I 
| 74 [GPIOControll 00 
| 75 |GPIOControl2 | 00 
| 76 [GPIOControl3 00 RWI 
| 77 |GPIOControl4 | 00 RWI 
7A-TF[4eserved- || — 
| 80 [Programmable Chip SelectMask___ | __00_ [RW] 
| 81 [ISA Positive Decoding Control! | __00_ [RW] 
| 82 [ISA Positive Decoding Control2___ | __00_[ RW] 
| 83 [ISA Positive Decoding Control3__ | __00_ [RW] 
| 84 [ISA Positive Decoding Control4 | 00_—[ RW] 
| 85__[Extended Function Enable | 00__—[ RW] 
[86-87 [PnP IRQ/DRQ Test (do not program) | __00__ [RW] 
| 88 [PLLTest TRI 
| 89 [PLiControl 00 
8AFF}reserved@ || — 
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PCI Function 1 Registers - IDE Controller 


Configuration Space IDE Header Registers 

| 3-2 [DevieeID 0571 L RO 
| 5-4 [Command 0080 RO 
| 8 [RevisionID TnL RO 
| 9 [Programming Interface | 85__—RWI 
| A [SubClassCode | LRO 
| B [BaseClassCode | OL LRO 
| C  |[reserved- (cache line size) | 00 | — | 
| D_|Latency Timer | 00 [RWI 
| E [HeaderType | 00 RO 
| F [BuiltIn Self Test(BIST) | 00_—[ RO 
[13-10 [Base Address - Pri Data /Command | 000001 | RO | 
[17-14 [Base Address - Pri Control / Status _| 000003F4 | RO | 
|1B-18 [Base Address - Sec Data /Command_| 00000170 | RO | 
[IF-1C [Base Address - Sec Control / Status _| 00000374 | RO | 
[24-2F [-reserved- (unassigned) | 00 | — | 
[30-33 [-reserved- (expan ROM base addr) | 00 _| — | 
[34-3B [-reserved- (unassigned) | 00 
Interrupt Line 
| 3D [InterruptPin | 00 FRO 
| 3E_[MinimumGrant_ | 00 RO 
| 3F_[MaximumLatency | 00 RO 
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Configuration Space IDE-Specific Registers 
| 40 [IDE Chip Enable 
| 42 |reserved-(do not program) | 09 RW. 
| 44 |IDE Miscellaneous Control 1 | 68 [RW 
| 4D_|reserved-(do not program) | 00 [ RW. 
| 54 |UlwaDMAFIFO Control | 06 RW. 
55-SFfreserved-SSSSCSC*d?Ci sd 
preserved | | 


62-67 |-reserved- 


freserved- | I 


69-6F |-reserved- 


| 70 [IDE Primary Staus |S 00 [RWI 
| 71 [IDE Primary InterruptControl | 00_—[ RW] 
freserved- 


72-73 |-reserved- 


74 _ |IDE Primary Command | 
75 |IDE Primary Command 2 


rs 
= 


76-77 |-reserved- 


00] 
00] 
00] 
78 [IDE Secondary Status —*(|—iOO 
79 [IDE Secondary Interrupt Control | 00 
reserved SiO 
00] 

00] 

00] 


R 


A-7B |]-reserved- 


IDE Secondary Command | 
IDE Secondary Command 2 


-reserved- 


IDE Primary S/G Descriptor Address | 0000 0000 


-reserved- 


8B-88 
C-97|reserved- CT 
QA-FF/-reserved- | | — | 
I/O Registers - IDE Controller (SFF 8038 v1.0 Compliant 
| 0 [Primary ChannelCommand | —00.__—s([ RW 
| 1 freserved? —C‘iLC Cs — 
| 2 [Primary Channel Status | —00_—s[ WCC 
| 3 |Heserved?  —C—i‘LCSC ST — | 


RW 

W 

RW 

7 RW 
7 RW 
E-7F 
83-80 
84-87 


RW 


RW 


oo ~ ~ 
DIA 





| 4-7 [Primary Channel PRD Table Addr__ | __00_ [RW] 
| 8 [Secondary ChannelCommand | __00_—[ RW] 
freserved= 


| 9 | teserved- | 00 | — | 
| A [Secondary Channel Status | 00 WC] 
| B [reserved? || — I 
| C-F [Secondary Channel PRD Table Addr | 00 __ [RW] 
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PCI Function 2 Registers - USB Controller Ports 0-1 


Configuration Space USB Header Registers 


| 1-0 [Vendor ID T1106 RO 
32 JPeviee 1p _{_3038_T Ro] 

Keim" fn 
[10-1F[reserved- || — I 
24-3B|reserved- Tf — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin [RO 
[3E-3F}reserved- || — I 


Configuration Space USB-Specific Registers 


P40. [USB Miscellaneous Comat? [00 [RWI 
[41 |USB Miscellaneous Control? [00 [RW| 
ee 
[44-45 [reserved- (est, donot program) | ___[RW| 
i 


-reserved- (test) 

}48-5F[reserved@ | 

| 60 [USB Serial Bus Release Number __ | _10__[ RO | 
ol-BF[reserved@ | — I 
[C2-FF[reserved@ | I 
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I/O Registers - USB Controller 


Frame Number 
40 
Hai fesened 00 


Register Overview 
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PCI Function 3 Registers - USB Controller Ports 2-3 


Configuration Space USB Header Registers 


| 1-0 [Vendor ID T1106 RO 
32 JPeviee 1p _{_3038_T Ro] 

Keim" fn 
[10-1F[reserved- || — I 
24-3B|reserved- Tf — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin [RO 
[3E-3F}reserved- || — I 


Configuration Space USB-Specific Registers 


P40 [USB Miscellaneous Comat? [00 [RWI 
[41 USB Miscellaneous Controt2 | _00_[RW| 
a 
[44-45 [-reserved- (est only do not program) | ___[RW| 
a 


-reserved- (test) 

}48-5F[reserved@ | 

| 60 [USB Serial Bus Release Number__|_10__[ RO | 
ol-BF[reserved@ | I 
[C2-FF[reserved@ | I 
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I/O Registers - USB Controller 


Frame Number 
40 
Hai resened 00 


Register Overview 
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PCI Function 4 Registers - Power Management 


Configuration Space Power Management Header Registers 


| 1-0 |VendorID  C—“*tis—S*~C~C—C~dSCéiLOG_—= RD 
| 3-2 |DeviceID ——————~—“‘*‘“‘SC™C*d:SC«éSC068'~—=*| RD 
| 5-4 |Command ——“—‘“C*™CSC~CSLSC000_~_— RO 
Status 


Status 
| 8 |RevisionID | nn ROT 
| 9 [Programming Interface | ant | RO | 
| ant | RO | 


Sub Class Code 

| B_ [BaseClassCode |S [RO 

| Cc [Cache Line Size | 00 [RO] 
Latency Timer 

Header Type 

+ The default values for these registers may be changed by 

writing to offsets 61-63h (see below). 


Configuration Space Power Management Registers 


[40 [General Configuration | _ 00 
[41 |General Configuration | 00 
[42 JACPH Interrupt Select | 00 
[43 internal Timer Read Test | _— | Ro} 
47-46 
4B-48 
4C_|Host Bus Power Management Control} —_00__| 
4D_[Throttle [Clock Stop Control | _00_| 
GEA [resewed- SiC 
53-50 i 

54 [Power Well Control ———~+|—_00_| 
35-60 [reserved- SSS 

61_[Write value for Offset 9 (Prog Inte) | 00 | 
62_|Write value for Offset A (Sub Class) | 00 | 
63 _[Write value for Offset B (Base Class) | 00 | 
STE breseved- «YOO 


Configuration Space Hardware Monitor Registers 


Offset |System Management Bus Default 

| 71-70 [Hardware Mon IO Base (128 Bytes)| 0001 

[72-73 |-reserved- ss C—C—i‘“‘dLS SC — | 
F 


47-46 | 
[4B-48 | 
| 4C 
| 4D _ 
[4E-4F 
[53-50 |GP Timer Control | 0000 0000] 
| 54 
[55-60 
| 61 
| 62 
| 63 


-reserved- 


71-7 
72-7 
| 74 [Hardware MonitorControl | 0 
}75-8F |reserved- TT 
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Configuration Space SMBus Registers 


0 [SMBus /O Base (16 Bytes) 0000 0001 
l[reserved- | | — | 


-reserved- 


MBus Host Configuration 


[93-90 | 

94-D1 

| D2 |s | 00 [RWI 

| D3_|SMBus Host Slave Command | 00__—[ RW] 

| D4 | 00__—[ RWI 

| DS_| | 00__—[ RWI 
[RO | 
i] 


| D6_|SMBusRevisionID | nn 
[D7-FF}reserved- TOT 


I/O Space Power Management- Registers 


Offset 
P67 [reserved ——SSCSCSC~*sCSCi =i 
TCE [reserved ——SSSCSC~srSCiSCd 
14 [ProvessorLVL2__—=——S—S*d~Si0 RO 
15 [Processor LVE3_———S*d~— 00 JRO] 
76-1F freserved- SCS =i 
[36-27 freserved-———SSSCSCSC*dCCi id 
P2E [reserved SSCS C= I 
2F [SMI Command | 00 _] RW 
scar [reserved ———SSSCSCSC~st:CiCdd 
[40-43 [reserved YO 
[44 [extemal SMTTnput Value | input [RO 
45 _JIRQ Resume Status __———~(|- 00 | RO| 
[46-47 freserved- SCS =i 
[4B-48 |GPI Port Input Value | input [RO 
S0-FFfreserved ——SSCSCSC~C~sSCiS 





93-9 

94-D 
D2 
D3 
D4 
D5 

D7-F 
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I/O Space System Management Bus Registers I/O Space Hardware Monitor Registers 


| 0 [SMBus Host Status | 00 |W} [00-3F ValueRAM 
| 1 [SMBus Slave Status | S00 RW] [00-1C] -reserved- TI 
| 2 |SMBusHostControl | 00 [RW] [1D [| TSENS3HotHiLimit | 00__—[RW| 
| 3 [SMBus HostCommand | 00 [RW] [_1E | TSENS3 Hot Hysteresis LoLim [| _00__[RW| 
| 4 |SMBusHost Address | 00 [RW] [IF | TSENS3 (Int) Temp Reading | 00__‘[RW| 
| 5 |SMBusHostDataQ | S00 [RW] [_20_ | TSENS1 (W13)TempReading | 00__[RW| 
| 6 |SMBusHostDatal | S00 [RW] [21 | TSENS2(¥13) Temp Reading [| 00__[RW| 
| 7 |SMBusBlockData_ | S00 [RW] [_ 22, | VSENSI (UI3) Voltage Reading [00 [RW| 
| 8 [SMBus SlaveControl | 00 [RW] [_ 23 | VSENS2(V13) Voltage Reading [00 [RW] 
| 9 |SMBus ShadowCommand | 00s RO 24 Internal Core VCC Voltage Reading 
25__| _VSENS3 (W 14) Voltage Reading 

| C-D |SMBusSlaveData_ | 0000 —*[RO| =| 26 _[_VSENS4 (Y14) Voltage Reading 

| EF |reserved- | 00 | = I 8 | -reserved- 

FAN1 (T12) Count Reading 

FAN2 (U12) Count Reading 

NS1 Voltage High Limit 

NS1 Voltage Low Limit 

NS2 Voltage High Limit 

NS2 Voltage Low Limit 

nal Core VCC High Limit 

nal Core VCC Low Limit 

NS3 Voltage High Limit 

NS3 Voltage Low Limit 

NS4 Voltage High Limit 

NS4 Voltage Low Limit 


ie) 
WIW]OfO]WIMININININI[N}ro]~ 





io) 
Nn 


SENS 1 Hot High Limit 

SENS 1 Hot Hysteresis Lo Lim 

AN1 Fan Count Limit 

AN2 Fan Count Limit 

SENS? Hot High Limit 

SENS? Hot Hysteresis Lo Lim 

Stepping ID Number 

Hardware Monitor Configuration 
Hardware Monitor Interrupt Status | 
Hardware Monitor Interrupt Status 2 
Hardware Monitor Interrupt Mask 1 
Hardware Monitor Interrupt Mask 2 
-reserved- 
Hardware Monitor Fan Configuration 
-reserved- 
HW Mon Temp Value Lo-Order Bits 
-reserved- 


-46 


S 


> 


Temperature Interrupt Configuration 
-reserved- 





NEN EN EN 2ZRRZ2IIII2[2[2I 22/2222 2/22/2[2(2I 222 


| 00 
| 00 
| 00 
| -reserveds | 
| FANI(T12)CountReading | 00__— 
| FAN2(U12)CountReading | 00__— 
| VSENSI Voltage High Limit |_00_| 
| VSENSI Voltage Low Limit___|_00_| 
| VSENS2 Voltage High Limit |_00_| 
| VSENS2 Voltage Low Limit___|_00_| 
| Internal Core VCC High Limit | _00_| 
| Internal Core VCC Low Limit | __00_| 
| VSENS3 Voltage High Limit |_00_| 
| VSENS3 Voltage Low Limit___|_00_| 
| VSENS4 Voltage High Limit |_00_—| 
| VSENS4 Voltage Low Limit |_00_| 
| -reserveds | 
| TSENS! HotHighLimit | 00 
| TSENS1 Hot Hysteresis LoLim | 00__| 
| FANI Fan CountLimit | 00 
| FAN2FanCountLimit | 00 
| TSENS2 HotHighLimit | 00 
| TSENS2 Hot Hysteresis LoLim | 00__| 
| Stepping ID Number | 00 
Hardware Monitor Configuration | 08__| 
Hardware Monitor Interrupt Status |_| 00__| 
Hardware Monitor Interrupt Status 2 | 00__| 
Hardware Monitor Interrupt Mask |_| _00__| 
Hardware Monitor Interrupt Mask 2_| _00__| 
freserved- | 
Hardware Monitor Fan Configuration | __50__| 
freserved- | 
[HW Mon Temp Value Lo-Order Bits | __00__| 
freserved- | 
[Temperature Interrupt Configuration | 15_| 
preserved? | 


£ & 
KIS RIBRIRIYAU BT RIT RT BRT BR PW] WILY WW] wWlw 


C-FF 
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PCI Function 5 & 6 Registers — AC97 / MC97 Codecs 


Function 5 Configuration Space AC97 Header Registers 


| 1-0 [VendorID 1106 RO 
| 3-2 [DeviceID 38058 | RO 
| 8 |RevisionID nn RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode TORO 
| B [BaseClassCode | [RO 
| C [CacheLineSize | 00 RO 
| D [LatencyTimer |S 00 [RW 
| E [HeaderType S| S00 RO 
| F [BIST CTR 
|1B-18 [Base Address 2(reserved) __—_—[ 0000 0000] — | 
|IF-1C [Base Address 3 (reserved) __—_—[ 0000 0000] — | 
[23-20 [Base Address 4 (reserved) ___—_—[ 0000 0000] — | 
[27-24 [Base Address S(reserved) __—_—[ 0000 0000] — | 
[28-2F |reserved- || — | 
[33-30 [Expansion ROM (reserved) __—[ 0000 0000| — | 
34-3B[reserved- || — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin TS 08RO 
3E-3F}reserved- || — 


Configuration Space Audio Codec-Specific Registers 


| 40 |AC-Link Interface Status | 00 RO | 
| 41 [AC-Link Interface Control | 00 [RW] 
| 42 [FunctionEnable |S 00 [RWI 
IMC97 Interface Control | 00 RO 

| 00 | | 

| 00 __—|RO| 

[= 


9-FF reseed SSSS~d 


Note that these registers are the same as function 6 except for 
offset 44 (Read / Write in function 6) 
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Function 6 Configuration Space MC97 Header Registers 


| 1-0 [VendorID T1106 RO 
| 3-2 [DeviceID 38068 [RO 
| 8 |RevisionID nn RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | 80 RO 
| B [BaseClassCode |S 07 RO 
| C [CacheLineSize | 00 RO 
| D_ [LatencyTimer |S 00 [RW 
| E [HeaderType |S RO 
| F [Bist CTR 
17-14 0000 0001 [R 
1B-18 
IF-1C [Base Address 3 (reserved) __‘{ 0000 0000 — | 
[23-20 [Base Address 4 (reserved) __—_—_—[ 0000 0000] — | 
[27-24 [Base Address S(reserved) _—_—[ 0000 0000] — | 
}28-2F |-reserved- || — I 
[33-30 [Expansion ROM (reserved) __—[ 0000 0000] — | 
34-3B[reserved- || — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin TS 038RO 
[3E-3F}reserved- 0 | — I 


Configuration Space Modem Codec-Specific Registers 


| 40 |AC-Link Interface Status | 00 RO 
| 41 |AC-Link Interface Control | 00_—[ RWI 
| 42 |FunctionEnable | 00 [RWI 
| 44 |MC97 Interface Control | 00 [RWI 
[45-47 |reserved- || — I 
| 48 |FMNMIControl | 00 RO 
|49-FF} reserved | 00 | — I 
Note that these registers are the same as function 5 except for 
offset 44 (Read Only in function 5) 
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I/O Registers (I/O Base 0) — AC97 Scatter-Gather DMA 


a SGD Real Chamel Sams ———[ 00 we 
| 1 |SGDRead Channel Control | ——00.__—s[ RW 
| 2 |SGD Type | 00 _—«([RWI 
| 3 |Reserved | Reserved | 00 | —] 
7-4 |SGD Read Chan Table Pointer Base |0000 0000 
| sob ead Chamel Cure Ages 
Maa Reserved (est) 00 OOOO RO, 
| F-C_|SGD Read Chan Current Count__|0000.0000/ RO | 
| 10 |SGD Write Channel Status | 00 | WC 
| 11 |SGD Write Channel Control | ——00.__—s[ RW 
On 
17-14 |SGD Write Chan Table Pointer Base |0000 0000 |WR 
rose rem 
|1B-18|Reserved (Test) «00000000 RO 
|IF-1C|SGD Write Channel Current Count |0000 0000 RO | 
| 20 |SGDFMChannel Status | 00__—sd[ WCC 
| 21 |SGDFMChannel Control | —00.__—s[ RW 
SSO EM Teme fe IR 
oo 
27-24 |SGD FM Channel Table Pointer Base |0000 0000 
il fel 
/2B-28 [Reserved (Test) ——————SSS—«[ 00000000 RO 
[2F-2C |SGD FM Channel Current Count___|0000.0000/ RO | 
0-3 [Reserved SSCS 


The above registers are writable from function 5 only. They 
are Read / Only in function 6 
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I/O Registers (I/O Base 0) — MC97 Scatter-Gather DMA 


a0 ISGD Read Chamet Stas] 00 wwe 
| 41 [SGD Read Channel Control | 00 RW 
SGD eGR Type 2B. 
Reserved = — ss—<—CSsSCiSY 





47-44 |SGD Read Chan Table Pointer Base [0000 0000 
oo ees pene 
[4B-48 [Reserved (Test) SSS 0000 0000 RO | 
|4F-4C [SGD Read Chan Current Count___[0000 0000 RO | 


| 50_|SGD Write Channel Staus | 00s [WCC 
| 51_|SGD Write Channel Control | 00.__—[ RW 
i 
57-54 |SGD Write Chan Table Pointer Base |0000 0000} WR 
Fog eee em 
[5B-58 [Reserved (Test) «00000000 RO 
[5F-5C|SGD Write Channel Current Count |0000 0000 RO | 
[60-7F [Reserved CE | — I 


The above registers are writable from function 6 only. They 
are Read / Only in function 5 


| Offset |AC97 Controller I/O Registers 
83-80 [AC97 Controller Command / Status _|0000 0000 
SGD Status Shadow 0000 0000 RO | 


The above registers are writable from both function 5 and 
function 6. 


Offset |AC97 Controller /O Registers | Default _| 
[90-FF [Reserved | 00 — | 


The above registers are writable from function 6 only. They 
are Read / Only in function 5 








I/O Registers (I/O Base 1) - FM NMI Status 


| Offset |FM NMI Status Registers 
| 0 {FM NMI Status 


| 00 | RO| 

| 1 [FMNMIData TS 00 [RO 

| 2 |FMNMIIndex TS 00 [RO 
Reserved 





| 3 [Reserved | 00 | — | 


The above registers are accessable through function 5 only. 
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V/O Registers — SoundBlaster Pro 


Offset |SB Pro Registers (220 or 240h typ 





| 0 | FM Left Channel Index / Status | [RWI 


| 2 [FMRight Channel Index /Staus |__| RW) 

| 3 [FMRightChannel Data | [WO 

Mixer Index | sd | Wo} 

| 5 [MixerData TR 

Sound ProcessorReset___— | [WO 
freserved- | 0 

FM Index / Status (Both Channels) |__| RW 

| Ss [Wo 

ed 


FM Data (Both Channels) 


-reserved- 


Sound Processor Command / Data 
Sound Processor Buffer Status 


-reserved- 


Snd Processor Data Available Status | ss RO] 


WR 


|__| 
| 8 | 
= 
| B 
[D_| 


8 


| F | reserved- [00 = Tee 


| Port [SB Pro Regs (same as offsets 8 & 9 
388h |FM Index / Status | RWI 


| 1 |FMLefiChannelData | [WO] |_1 [Game Port Status] RO 





| 389h |FMData | SCO 


The above group of registers emulates the “FM”, “Mixer”, and 
“Sound Processor” functions of the SoundBlaster Pro. 


-38- 


V/O Registers — Game Port 


freserved@ | 







-reserved- 


| 1 |StartOne-Shot_ | SWOT 


| 2F |reserved- | I 
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Register Descriptions 


Configuration Space /O 


Mechanism #1 


These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration Adres ..............s0sseessee RW 





31 Configuration Space Enable 
QO. Disabled ...s.cintecticn denen ead: default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved oo... eeceeeceeescsseeseeeeeneeeees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific DWORD in the device’s 
configuration space 
1-0 Fixed 


Port CFF-CFC - Configuration Data ...............cccccsssssees RW 





Refer to PCI Bus Specification Version 2.1 for further details 
on operation of the above configuration registers. 
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Legacy I/O Ports 


This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of that 
information here is beyond the scope of this document). All of 
these registers reside in I/O space. 


Port 61 - Misc Functions & Speaker Control................ RW 





7 Reserved 

6 TOCHCK# Active ..0.... cee eeeeeeeeeeees RO 
This bit is set when the ISA bus IOCHCK# signal is 
asserted. Once set, this bit may be cleared by setting 
bit-3 of this register. Bit-3 should be cleared to 
enable recording of the next IOCHCK#. IOCHCK# 
generates NMI to the CPU if NMI is enabled. 

5  Timer/Counter 2 Output... eee RO 
This bit reflects the output of Timer/Counter 2 
without any synchronization. 


4 Refresh Detected .............. cece eee essen reeeteeee RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3. TOCHCK# Disable... eect eeeeeeeneeeees RW 

0 Enable IOCHCK# assertions ................. default 


1 Force IOCHCK# inactive and clear any 
“TOCHCK# Active” condition in bit-6 
2 Reserved 


1 Speaker Enable 000.0000... cee eccseeeeeseceeeseeseeeeenee RW 
OP WDISADI Gi ssi vcc cocedetssacedest vornceters tetnetssceesieca default 
1 Enable Timer/Ctr 2 output to drive SPKR pin 

0  Timer/Counter 2 Enable .........0.00.. cee RW 
QO WIS able ci, ssksveveseciictsstesveessssversteaseteevencts default 


1 Enable Timer/Counter 2 


Port 92h - System Control.............cccccccccssssssscsssccsscessereeees RW 





7-6 Hard Disk Activity LED Status 
OP NOH, esteeeeetdectoserasasdeeramncaeteasatqeesenseritce default 
1-3 On 
5-4. Reserved? seseietitesrecaeens ees: always reads 0 
3. Power-On Password Bytes Inaccessable .. default=0 
2 Reserved seeciesictscccsbescissesccuats always reads 0 
1  A20 Address Line Enable 
Q A20 disabled / forced 0 (real mode)...... default 
1 A20 address line enabled 
0 High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 


-39- Register Descriptions - Legacy I/O Ports 


Technologies, Ine. VT82C686A 


Port 64 - Keyboard / Mouse Status .............cccccscsssssssssssees RO 


Keyboard Controller Registers 

The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” with specific pins dedicated 
to certain functions and other pins available for general 
purpose I/O. Specific commands are provided to set these pins 
high and low. All outputs are “open-collector” so to allow 
input on one of these pins, the output value for that pin would 
be set high (non-driving) and the desired input value read on 
the input port. These ports are defined as follows: 


Bit Input Port Lo Code Hi Code 


0  PI10- Keyboard Data In BO B8 

1 P11 - Mouse Data In Bl B9 

2  P12- Turbo Pin (PS/2 mode only) B2 BA 

3. P13 - user-defined B3 BB 

4 P14 - user-defined B6 BE 

5 P15 - user-defined B7 BF 

6 P16 - user-defined - - 

7 ~~ P17 - undefined - - 

Bit Output Port Lo Code Hi Code 

QO P20-SYSRST (1=execute reset) - - 

1 P21 - GATEA20 (1=A20 enabled) - - 

2 P22 - Mouse Data Out B4 BC 

3. P23 - Mouse Clock Out B5 BD 

4 P24 - Keyboard OBF Interrupt IRQ1) — - 

5 P25 - Mouse OBF Interrupt (IRQ 12) — - 

6 P26 - Keyboard Clock Out - - 

7 P27 - Keyboard Data Out - - 

Bit Test Port Lo Code Hi Code 

0 TO - Keyboard Clock In - - 

1 T1 - Mouse Clock In - 


Note: Command code COh transfers input port data to the 
output buffer. Command code DOh copies output port values 
to the output buffer. Command code EOh transfers test input 
port data to the output buffer. 


Port 60 - Keyboard Controller Input Buffer ................. WO 





Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer ................ RO 





Only read from port 60h if port 64h bit-0 = 1 (O=empty). 


Revision 1.1 April 15, 1999 





7 Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 
from keyboard / mouse 
6 General Receive / Transmit Timeout 


QING G8TOF ps icscceseccisissssesccesecesedesvecoceenseebiese default 
1 Error 

5 Mouse Output Buffer Full 
0 Mouse output buffer empty... default 


1 Mouse output buffer holds mouse data 
4 Keylock Status 


0 Locked 
1 Free 
3. Command / Data 
QO Last write was data write ..............ccee default 


1 Last write was command write 

2 System Flag 
O Power-On Default... ee ceeeeeeeeeeeees default 
1 Self Test Successful 

1 Input Buffer Full 
0 Input Buffer Empty... eee default 
1 Input Buffer Full 

0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty............. default 
1 Keyboard Output Buffer Full 


KBC Control Register.......... R/W via Commands 20h/60h 





if 2) | ee always reads 0 
6 PC Compatibility 
0 Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 


break COdES 00.0... cecececececeseeeseceseeeseeeseeeee default 
5 Mouse Disable 
QO Enable Mouse Interface ...................00008 default 


1 Disable Mouse Interface 
4 Keyboard Disable 
0 Enable Keyboard Interface .......... default 
1 Disable Keyboard Interface 
3. Keyboard Lock Disable 
0 Enable Keyboard Inhibit Function......... default 
1 Disable Keyboard Inhibit Function 
2 System Pag cscs ieccssssscscerisuestsensenaees default=0 
This bit may be read back as status register bit-2 
1 Mouse Interrupt Enable 
0 Disable mouse interrupts .........0 eee default 
1 Generate interrupt on IRQ12 when mouse data 
comes in output bufer 
0 Keyboard Interrupt Enable 
0 Disable Keyboard Interrupts.........0...0.... default 
1 Generate interrupt on IRQ1 when output buffer 
has been written. 
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Port 64 - Keyboard / Mouse Comman..............seeeessssees WO 





This port is used to send commands to the keyboard / mouse 
controller. The command codes recognized by the 
VT82C686A are listed n the table below. 


Note: The VT82C686A Keyboard Controller is compatible 
with the VIA WVT82C42  Industry-Standard Keyboard 
Controller except that due to its integrated nature, many of the 
input and output port pins are not available externally for use 
as general purpose I/O pins (even though P13-P16 are set on 
power-up as strapping options). In other words, many of the 
commands below are provided and “work”, but otherwise 
perform no useful function (e.g., commands that set P12-P17 
high or low). Also note that setting P10-11, P22-23, P26-27, 
and TO-1 high or low directly serves no useful purpose, since 
these bits are used to implement the keyboard and mouse ports 
and are directly controlled by keyboard controller logic. 


Table 4. Keyboard Controller Command Codes 


Code Keyboard Command Code Description 

20h Read Control Byte (next byte is Control Byte) 

21-3Fh Read SRAM Data (next byte is Data Byte) 

60h Write Control Byte (next byte is Control Byte) 

61-7Fh Write SRAM Data (next byte is Data Byte) 

9xh Write low nibble (bits 0-3) to P10-P13 

Alh Output Keyboard Controller Version # 

A4h Test if Password is installed 
(always returns F1h to indicate not installed) 

A7h Disable Mouse Interface 

A&h Enable Mouse Interface 

A9h Mouse Interface Test (puts test results in port 60h) 
(value: 0=OK, 1=clk stuck low, 2=clk stuck high, 
3=data stuck lo, 4=data stuck hi, FF=general error) 

AAh KBC self test (returns 55h if OK, FCh if not) 

ABh Keyboard Interface Test (see A9h Mouse Test) 

ADh Disable Keyboard Interface 

AEh Enable Keyboard Interface 

AFh Return Version # 

BOh Set P10 low 

Blh Set P11 low 

B2h Set P12 low 

B3h Set P13 low 

B4h Set P22 low 

B5Sh Set P23 low 

B6oh Set P14 low 

B7h Set P15 low 

B8h Set P10 high 

B9h Set P11 high 

BAh Set P12 high 

BBh Set P13 high 

BCh Set P22 high 

BDh Set P23 high 

BEh Set P14 high 

BFh Set P15 high 
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C2h 
C8h 


C9h 
CAh 


DOh 


Dih 


D2h 


D3h 


D4h 


E0h 
Exh 
Fxh 


Keyboard Command Code Description 
Read input port (read P10-17 input data to 


the output buffer) 

Poll input port low (read input data on P11-13 
repeatably & put in bits 5-7 of status 

Poll input port high (same except P15-17) 


Unblock P22-23 (use before D1 to change 
active mode) 
Reblock P22-23 (protection mechanism for D1) 


Read mode (output KBC mode info to port 60 
output buffer (bit-O=0 if ISA, 1 if PS/2) 


Read Output Port (copy P10-17 output port values 
to port 60) 

Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 
Write Keyboard Output Buffer & clear status bit-5 
(write following byte to keyboard) 

Write Mouse Output Buffer & set status bit-5 (write 
following byte to mouse; put value in mouse input 
buffer so it appears to have come from the mouse) 
Write Mouse (write following byte to mouse) 


Read test inputs (TO-1 read to bits 0-1 of resp byte) 
Set P23-P21 per command bits 3-1 
Pulse P23-P20 low for 6usec per command bits 3-0 


All other codes not listed are undefined. 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 

Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 





0000 0000 000x 0000 =Ch0 Base / Current Address RW 
0000 0000 000x 0001 Ch 0 Base/ Current Count RW 
0000 0000 000x 0010 Ch1Base/ Current Address RW 
0000 0000 000x 0011 Ch1Base/ Current Count RW 
0000 0000 000x 0100 = =Ch2Base/ Current Address RW 
0000 0000 000x 0101 Ch2Base/ Current Count RW 
0000 0000 000x 0110 Ch3Base/ Current Address RW 
0000 0000 000x 0111 Ch3Base/ Current Count RW 
0000 0000 000x 1000 = Status / Command RW 
0000 0000 000x 1001 Write Request wo 
0000 0000 000x 1010 Write Single Mask wo 
0000 0000 000x 1011 Write Mode wo 
0000 0000 000x 1100 Clear Byte Pointer F/F wo 
0000 0000 000x 1101 Master Clear wo 
0000 0000 000x 1110 Clear Mask wo 
0000 0000 000x 1111 R/W All Mask Bits RW 


Ports C0-DF - Slave DMA Controller 


Channels 0-3 of the Slave DMA Controller control System 
DMA Channels 4-7. There are 16 Slave DMA Controller 





registers: 

I/O Address Bits 15-0 Register Name 

0000 0000 1100 000x Ch4Base/ Current Address RW 
0000 0000 1100 001x Ch4Base/ Current Count RW 
0000 0000 1100 010x Ch5 Base/ Current Address RW 
0000 0000 1100 011x Ch5 Base/ Current Count RW 
0000 0000 1100 100x Ch6Base/ Current Address RW 
0000 0000 1100 101x Ch6Base/ Current Count RW 
0000 0000 1100 110x Ch7Base/ Current Address RW 
0000 0000 1100 111x Ch7Base/ Current Count RW 
0000 0000 1101 000x Status / Command RW 
0000 0000 1101 001x Write Request wo 
0000 0000 1101 010x Write Single Mask wo 
0000 0000 1101 011x Write Mode wo 
0000 0000 1101 100x Clear Byte Pointer F/F wo 
0000 0000 1101 101x Master Clear wo 
0000 0000 1101 110x Clear Mask wo 
0000 0000 1101 111x Read/Write All Mask Bits wo 


Note that not all bits of the address are decoded. 


The Master and Slave DMA Controllers are compatible with 
the Intel 8237 DMA Controller chip. Detailed description of 
8237 DMA controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous _ other 
industry publications. 
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Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


I/O Address Bits 15-0 Register Name 





0000 0000 10000111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 10000011 Channel 1 DMA Page (M-1)......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2)......... RW 
0000 0000 10000010 Channel 3 DMA Page (M-3)......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0).......... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1).......... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2).......... RW 
0000 0000 1000 1010 Channel 7 DMA Page (S-3) ......... RW 





DMA Controller Shadow Registers 

The DMA Controller shadow registers are enabled by setting 
function 0 Rx77 bit 0. If the shadow registers are enabled, 
they are read back at the indicated I/O port instead of the 
standard DMA controller registers (writes are unchanged). 


Port 0 —Channel 0 Base Address 
Port 1 —Channel 0 Byte Counnt.................cccssssccssssscessseeee 
Port 2 —Channel 1 Base Address 
Port 3 —Channel 1 Byte Coumt.................ccsssssscssssrcecssseeee 
Port 4 —Channel 2 Base Address 
Port 5 —Channel 2 Byte Count................scccssssccsssssccssseeee 
Port 6 —Channel 3 Base Address 
Port 7 —Channel 3 Byte Count................scccssssscssssececssseeee 


Port 8 -1" Read Channel 0-3 Command Register .......... RO 


















Port 8 -2™ Read Channel 0-3 Request Register............+ RO 
Port 8 -3" Read Channel 0 Mode Register .........sssssssse RO 
Port 8 —4"" Read Channel 1 Mode Register .........s.sssss000 RO 
Port 8 -5'" Read Channel 2 Mode Register .........sssssss+0+ RO 
Port 8 -6'" Read Channel 3 Mode Register .......s.sssssssss00 RO 

















Port F —Channel 0-3 Read All Mask............cccsssssssssssssees RO 


Port C4 —Channel 5 Base Addres...............ssccsssscssssseceseee 
Port C6 —Channel 5 Byte Counnt................ssccssssscssssssssseees 
Port C8 —Channel 6 Base AdTres...............ssccsssscssssseesseee 
Port CA —Channel 6 Byte Count.................cccsssscssssssscssees 
Port CC —Channel 7 Base Address 
Port CE —Channel 7 Byte Count ...............sscccsssscssssssscesees 
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Interrupt Controller Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


I/O Address Bits 15-0 Register Name 
0000 0000 001x xxx0 Master Interrupt Control RW 
0000 0000 001x xxx1_ = Master Interrupt Mask RW 





Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous _ other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 
0000 0000 101x xxx0 —_ Slave Interrupt Control RW 
0000 0000 101x xxx1_ —_ Slave Interrupt Mask RW 





Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous _ other 
industry publications. 
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Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting function 
0 Rx47[4]. If the shadow registers are enabled, they are read 
back at the indicated I/O port instead of the standard interrupt 
controller registers (writes are unchanged). 





7 Reserved 


6 OCW3 bit 2 (POLL) 
5 OCW3 bit 0 (RIS) 

4 OCW3 bit 5 (SMM) 
3 OCW2 bit 7 (R) 

2  ICW4 bit 4 (SFNM) 
1 ICW4bit 1(AEOD 
0 ICW1 bit 3 (LTIM) 





7-5 Reserved 
4-0 1T7-T3 of Interrupt Vector Address 


Timer / Counter Registers 


Ports 40-43 - Timer / Counter Registers 
There are 4 Timer / Counter registers: 


I/O Address Bits 15-0 Register Name 





0000 0000 010x xx00 = Timer / Counter 0 Count RW 
0000 0000 010x xx01_—- Timer / Counter 1 Count RW 
0000 0000 010x xx10 = Timer / Counter 2 Count RW 
0000 0000 010x xx11_—s- Timer / Counter Cmd Mode wo 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Timer / Counter Shadow Registers 


The following shadow registers are enabled for readback by 
setting function 0 Rx47[4]. If the shadow registers are 
enabled, they are read back at the indicated I/O port instead of 
the standard timer / counter registers (writes are unchanged). 


Port 40 — Counter 0 Base Count Value (LSB 1“ MSB 2")RO 
Port 41 — Counter 1 Base Count Value (LSB 1° MSB 2")RO 
Port 42 — Counter 2 Base Count Value (LSB 1° MSB 2™)RO 
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CMOS / RTC Registers 


Port 70 - CMOS Add resg.............sssscssssscssscesssscessssessssssses RW 
7 NMI Disable.......00.0.00... cc cccccccessecceenseeeceenees RW 

QO Enable NMI Generation. NMI is asserted on 
encountering IOCHCK# on the ISA bus or 


SERR# on the PCI bus. 
1 Disable NMI Generation...................0006 default 
6-0 CMOS Address (lower 128 bytes)............ eee RW 
Port 71 = CMOS Datta.iiscisssssssssssstscssevstvcssesssssissossessssonseess RW 


7-0 CMOS Data (128 bytes) 


Note: Ports 70-71 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 70-71 will be directed to an 


external RTC. 
Port 72 - CMOS ACAdLreso............sscssssscccsssecesssssccssseceesssseee RW 
7-0 CMOS Address (256 bytes)...........::ccceeeeteeeteees RW 
Port 73 = CMOS Dattassssicissccssssssccscsccesessescessssssccacssossvseseess RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 72-73 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 72-73 will be directed to an 


external RTC. 
Port 74 - CMOS Ad PQresg..............sssscccsssscssssssccsssscssssssees RW 
7-0 CMOS Address (256 bytes)..........::ccceseeeteeeteees RW 
Port 75]. CMOS. Datassssssssisssscsiacsscsscdvsissecevsssssecsasss sdesescsss RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 74-75 may be accessed only if Function 0 Rx5B 
bit-1 is set to one to enable the internal RTC SRAM 
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to 
one to enable port 74/75 access. 


Note: Ports 70-71 are compatible with PC _ industry- 
standards and may be used to access the lower 128 
bytes of the 256-byte on-chip CMOS RAM. Ports 
72-73 may be used to access the full extended 256- 
byte space. Ports 74-75 may be used to access the 
full on-chip extended 256-byte space in cases where 
the on-chip RTC is disabled. 


Note: The system Real Time Clock (RTC) is part of the 
“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area (0- 
ODh and 7D-7Fh). Detailed descriptions of CMOS / 
RTC operation and programming can be obtained 
from the VIA VT82887 Data Book or numerous 
other industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in the following table: 
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Offset Description Binary Range BCD Range 








00 Seconds 00-3Bh 00-59h 

01 Seconds Alarm 00-3Bh 00-59h 

02 Minutes 00-3Bh 00-59h 

03 Minutes Alarm 00-3Bh 00-59h 

04 Hours am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: 00-17h 00-23h 

05 Hours Alarm am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: 00-17h 00-23h 

06 Day of the Week Sun=1: 01-07h 01-07h 

07 Day of the Month 01-1Fh 01-31h 

08 Month 01-0Ch 01-12h 

09 Year 00-63h 00-99h 
OA Register A 

7 UIP Update In Progress 


6-4 DV2-0 Divide (010=ena osc & keep time) 
3-0 RS3-0 Rate Select for Periodic Interrupt 


0B Register B 
SET Inhibit Update Transfers 


PIE Periodic Interrupt Enable 

AIE Alarm Interrupt Enable 

UIE — Update Ended Interrupt Enable 
SQWE No function (read/write bit) 

DM _ Data Mode (0O=BCD, 1=binary) 

24/12 Hours Byte Format (0=12, 1=24) 

DSE Daylight Savings Enable 


omnuNnNwWwWhkU A ~I 


0C Register C 


7  IRQF Interrupt Request Flag 
6 PF Periodic Interrupt Flag 
5 AF Alarm Interrupt Flag 
4 UF Update Ended Flag 

3-0 0 Unused (always read 0) 


0D Register D 
7  VRT 


6-0 0 


Reads 1 if VBAT voltage is OK 
Unused (always read 0) 


OE-7C Software-Defined Storage Registers (111 Bytes) 


Offset Extended Functions Binary Range BCD Range 





7D Date Alarm 01-1Fh 01-31h 
7E Month Alarm 01-0Ch O1-12h 
7F Century Field 13-14h 19-20h 


80-FF Software-Defined Storage Registers (128 Bytes) 


Table 5. CMOS Register Summary 
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Super-I/O Configuration Registers 
These registers are accessed via the port 3F0/3F1 index / data 
register pair using the indicated index values below 


Super-I/O Configuration Index Registers 


Super-I/O configuration registers are accessed by performing 
V/O operations to/from an index / data pair of registers in 
system I/O space at port addresses 3FOh and 3Flh. The 
configuration registers accessed using this mechanism are used 
to configure the Super-I/O registers (parallel port, serial ports, 
IR port, and floppy controller). 


Super-I/O Configuration Index / Data Registers 


Port 3F0h — Super-I/O Configuration Index...............00+ RW 





7-0 Index value 
Function 0 PCI configuration space register Rx85[1] must be 
set to 1 to enable access to the Super-I/O configuration 
registers. 


Port 3F1h — Super-I/O Configuration Data...............0006 RW 





7-0 Data value 
This register shares a port with the Floppy Status Port (which 
is read only). This port is accessible only when Rx85[1] is set 
to 1 (the floppy status port is accessed if Rx85[1] = 0). 
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Index E0 — Super-I/O Device ID.................ccssssscssssssecsseee RO 
7-0) Super-V/O ID oo. eeeeeeeeeneeeeeeee default = 3Ch 
Index E1 — Super-I/O Device Revision. ..................ssscsse+ RO 
7-0 Super-I/O Revision Code ...................005 default = 0 
Index E2 — Super-I/O Function Select ...............sccsssseees RW 





7-5 Reserved 
4 Floppy Controller Enable 





Oi MDS ables esisasiacedecéadesensoartecersenacvamsneniiees default 
1 Enable 
3. Serial Port 2 Enable 
Os Dict] 0) (<n default 
1 Enable 
2 Serial Port 1 Enable 
Oi Disable vec. coccsseccatieesiassansdecatvesaeceneetedeeteets default 
1 Enable 
1-0 Parallel Port Mode / Enable 
OO Unidirectional mode ...............cceeeee eee default 
01 ECP 
10 EPP 
11 Parallel Port Disabled 
Index E3 — Flo Controller I/O Base Address ........... RW 
T-2 TWO Address 9-4... 0. .cccccccecccceesseceeeneeeeee default = 0 
1-0) Must be 0 oo... cccceseseceeeeeenenees default = 0 
Index E6 — Parallel Port I/O Base Address ................0+ RW 
7-0 WO Address 9-2............cccccccsteceeceesseeeeeees default = 0 


If EPP is not enabled, the parallel port can be set to 192 
locations on 4-byte boundaries from 100h to 3FCh. If EPP is 
enabled, the parallel port can be set to 96 locations on 8-byte 
boundaries from 100h to 3F8h. 


Index E7 — Serial Port 1 I/O Base Address...............+s0++ RW 
T-1 TWO Address 9-3 ...0.........cccccceecceceesseceeeneeeees default = 0 

O Must be Q occ sccesessssseeees default = 0 

Index E8 — Serial Port 2 I/O Base Addresg................22+++ RW 
T-1 WO Address 9-3 00.0.0... .ccccccccccceceeeseeeceseeeees default = 0 

O Must beQ oie scessessssseeees default = 0 
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Index EE — Serial Port Configuration..................s.ssse0 RW 
7 Serial Port 2 High Speed Enable 
(Oe BD icy] 0) (ne default 
1 Enable 
6 Serial Port 1 High Speed Enable 
QO Disable wisiestesecdevszohecevscesdes et eiserecaceneie’ default 
1 Enable 


5-3 Serial Port 2 Mode 
000 Standard 
001 IrDA (HIPSIR) 
010 Amplitude shift keyed IR @ 500KHz 
O11 -reserved- 
1xx -reserved- 
2 Serial Port 2 Half Duplex 


O° WDisable 2 ccccieicececcesctsisdcdeseielieiccn teas default 
1 Enable 

1 Serial Port 2 TX Output Inversion 
QO” DDISADI 6 sesccccoco diced Seadevesesccaeaeectentertecesseees: default 
1 Enable 

0 Serial Port 2 RX Input Inversion 
LO BD 0st) (ee default 
1 Enable 

Index EF — Power Down Control..................cssssscscssssseees RW 


7-6 Reserved 

5 Clock Power Down 
O Normal operation .00.... eee default 
1 Power Down 

4 Parallel Port Power Down 
O Normal operation ........ eee eee eeeeee default 
1 Power Down 

3 Serial Port 2 Power Down 
O Normal operation .00...0. eee default 
1 Power Down 

2 Serial Port 1 Power Down 
O Normal operation ..0...0 eee default 
1 Power Down 

1 FDC Power Down 
O Normal operation .00...0 eects default 
1 Power Down 

0 All Power Down 
O Normal operation .00.... eee default 
1 Power Down All 
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Index F0 - Parallel Port Printer Control...........+..+0:+1:0e RW. 

7 PIO Bit-5 Enable in PIO Mode 
O Disable.........ccceccccccsessceeecessessesseeeeeeees default 
1 Enable 

6 EPP Direction by Register not by IOW 
Oo Disable: seccesistics.eccsidsrecevsscsdeberteeestosniests default 
1 Enable 

5 EPP+ECP 
OS DY icy] 0) (<n default 
1 Enable 

4 SPP Version 
QO Version 1.9 vo..cecccescecccecesssseceeeeeessteaees default 


1 Not Version 1.9 
3 Reserved uns. eeeesecseesesecsneeseseceeeeees always reads 0 
2 IRQ Polarity 


1-0) Reserved owe eeeeeeeeees always reads 0 


Index F1 — Serial Port Control ...............cccccccssssssssssessesees RW 


7-6 Reserved 
5 IR Loop Back 


O Disable.........ccceccceesessceeecessesseseeeeeeeees default 
1 Enable 

4 Serial Port 2 Power-Down State 
Oi. Normal siisiscccees hasiinscdeiecs eee default 


1 Tristate output in power down mode 
3 Serial Port 1 Power-Down State 
Oo INOrMal eevcccscccesessincseshe cosrevssasceievenccteneoness default 
1 Tristate output in power down mode 
2-0 Reserved ous eesseesssesesesenenenenceseees always reads 0 


Index F2 — Test Mode (Do Not Programn).............sssssseees RW 





Index F4 — Test Mode (Do Not Program))..............sssssee0 RW 
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Index F6 — Flo Controller Configuration...............+ RW Index F8 — Flo Drive Control ............ccccccscssessssssceseees RW 








JTe5.. RRESCVVOd sei vesessessitsccsesotestavnssarsoenies always reads 0 7-6 Floppy Drive 3 (see table below) 
4 3-Mode FDD 5-4 Floppy Drive 2 (see table below) 
OQ. WDisable:..:cscececccesesthesethtecesssestenndreentesseues default 3-2 Floppy Drive 1 (see table below) 
1 Enable 1-0 Floppy Drive 0 (see table below) 
3 Réserved) essiniikinsinsnan always reads 0 
2 Four Floppy Drive Option DRVENIL DRVENO 
0 Internal 2-Drive Decoder .............00.. default 00 SENSEL DRATEO 
1 External 4-Drive Decoder 01 DRATE1 DRATEO 
1 FDC DMA Non-Burst 10 SENSEL# DRATEO 
i: BUTSL: cccseceveveoctscedesecdeeesdkasveeeventecees caveats default 11  DRATE1 DRATEO 
1 Non-Burst 
0 FDC Swap 
OQ) Disable: civisccntsatvidatinwndencuces default 
1 Enable 
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Super-I/O I/O Ports 


Floppy Disk Controller Registers 

These registers are located at I/O ports which are offsets from 
“FDCBase” (index C3h of the Super-I/O configuration 
registers). FDCBase is typically set to allow these ports to be 
accessed at the standard floppy disk controller address range 
of 3FO-3F7h. 


Port FDCBase+1 — FDC Status A ..........s.sssssssssseseeeessrseeee RO 
7 Interrupt Pending 
0 Interrupt inactive 
1 Interrupt signal active 
6  #of Drives 
0 Two drives connected 
1 One drive connected 
5 Step Pulse 
0 Not transferred 
1 Transferred 
4 Track 00 
OQ Head currently not at track 00 
1 Head currently at track 00 
3 Head Selected 
QO Head 0 
1 Head 1 
2 Index Mark 
Q Index mark detected 
1 Index mark not detected 
1 Write Protection Status 
0 Disk Write Protected 
1 Disk not write protected 
0 Step Direction of Head 
0 Outward (to smaller cylinder numbers) 
1 Inward (to higher cylinder numbers) 


Port FDCBase+1 — FDC Status B ............scccccsssssssssessseesees RO 


7-6 Unused 
5 __ Drive Selected 
Q Other drive selected 
1 Drive 0 selected 
4 Write Data 
0 Data has been transmitted to drive 
1 No data written 
3. Read Data 
0 Data has been transmitted from drive 
1 No data read 
2 + Write Enable 
0 Head can read data only 
1 Head activated for writing 
1 Motor 1 Status 
QO Motor is off 
1 Motor is on 
0 Motor 0 Status 
0 Motor is off 
1 Motor is on 
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Port FDCBase+2 — FDC Command ................:ssssss+202000e RW. 
7 Motor 3 (unused in VT82C686A: no MTR3# pin) 
6 Motor 2 (unused in VT82C686A: no MTR2# pin) 
5 Motor 1 

0 Motor Off 
1 Motor On 
4 Motor 0 
QO Motor Off 
1 Motor On 
3.) DMA and IRQ Channels 
0 Disabled 
1 Enabled 
2 FDC Reset 


QO Execute FDC Reset 
1 FDC Enabled 


1-0 Drive Select 


00 Select Drive 0 
01 Select Drive | 
1x -reserved- 


Port FDCBase+4 — FDC Main Status ..........scccccccssssssseees RO 


7 


3-2 


-48- 


Main Request 
0 Data register not ready 
1 Data register ready 
Data Input / Output 
0 CPU =>FDC 
1 FDC=>CPU 
Non-DMA Mode 
0 FDC in DMA mode 
1 FDC not in DMA mode 
FDC Busy 
0 FDC inactive 
1 FDC active 
Reserved 22sec. SiGahnciiatinais always reads 0 
Drive 1 Active 
0 Drive inactive 
1 Drive performing a positioning change 
Drive 0 Active 
0 Drive inactive 
1 Drive performing a positioning change 
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Port FDCBase+4 — FDC Data Rate Select 








sve Svanevusebeussabes WO 
7-2 Undefined 20... eee eeeeeeees always read 1 
Port FDCBase+5 — FDC Data ...............ssssssssssesssssessseeres RW 1-0 Data Rate 
Kbi 1.2MB 5” or 1.44 MB 3” dri 
Port FDCBase+7 — FDC Disk Change Status .................. RO ie ae a 5 60KB - nee ave) 
7 Disk Change 


10 250 Kbit/sec (720KB 3” drive) 


0 Floppy not changed 11. 1 Mbit/sec 


1 Floppy changed since last instruction 
6-3 Undefined 
2-1 Data Rate 

00 500 Kbit/sec (1.2MB 5” or 1.44 MB 3” drive) 

01 300 Kbit/sec (360KB 5” drive) 

10 250 Kbit/sec (720KB 3” drive) 

11 1 Mbit/sec 
0 High Density Rate 

0 500 Kbit/sec or 1 Mbit/sec selected 

1 250 Kbit/set or 300 Kbit/sec selected 


sss babecauneesaeeeteseeceniesieatpiet seas always read 1 
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Parallel Port Registers 

These registers are located at I/O ports which are offsets from 
“LPTBase” (index C6h of the Super-I/O configuration 
registers). LPTBase is typically set to allow these ports to be 
accessed at the standard parallel port address range of 378- 
37Fh. 


Port LPTBase+0 — Parallel Port Data.............s0ccccccssssees RW 
7-0 Parallel Port Data 
Port LPTBase+1 — Parallel Port Status...............0sccccscssees RO 
7 BUSY# 


0 Printer busy, offline, or error 
1 Printer not busy 
6 ACK# 
0 Data transfer to printer complete 
1 Data transfer to printer in progress 
5 PE 
0 Paper available 
1 No paper available 
4 SLCT 
0 Printer offline 
1 Printer online 
3. ERROR# 
0 Printer error 
1 Printer OK 
2-0) Reserved oo... eee eeeees always read | bits 


Revision 1.1 April 15, 1999 


Port LPTBase+2 — Parallel Port Control...............ssssse+ RW 


7-5 Undefined 
4 Hardware Interrupt 


O}. Disables. i dssiccesieesc diesen default 
1 Enable 

3 ‘Printer Select 
O Deselect printer... eee eee ener default 


1 Select printer 

2 ‘Printer Initialize 
QO Initialize Printer... eee eeeeeeeeeees default 
1 Allow printer to operate normally 

1 Automatic Line Feed 


0 Host handles line feeds ..............ccc eee default 
1 Printer does automatic line feeds 

0 Strobe 
O No data transfer ............ceceeseeeeeeeeeeee default 


1 Transfer data to printer 


Port LPTBase+3 — Parallel Port EPP Address.............+. RW 
Port LPTBase+4 — Parallel Port EPP Data Port 0......... RW 
Port LPTBase+5 — Parallel Port EPP Data Port 1......... RW 
Port LPTBase+6 — Parallel Port EPP Data Port 2......... RW 
Port LPTBase+7 — Parallel Port EPP Data Port 3......... RW 


Port LPTBase+400h — Parallel Port ECP Data / Cfg A RW 
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Serial Port 1 Registers 

These registers are located at I/O ports which are offsets from 
“COM1Base” (index C7h of the Super-I/O configuration 
registers). COM1Base is typically set to allow these ports to 
be accessed at the standard serial port | address range of 3F8- 
3FFh. 


Port COM1Base+0 — Transmit / Receive Buffer ............ RW 
7-0 Serial Data 





7-4 Undefined 
3 Interrupt on Hnadshake Input State Change 
2 _‘Intr on Parity, Overrun, Framing Error or Break 
1 Interrupt on Transmit Buffer Empty 
0 Interrupt on Receive Data Ready 


eet ets Cavite Deis ket ivises omevegs always read 0 


Port COM1Base+2 — Interrupt Status ............ccccccssssssseees RO 





7-3 Undefined 
2-1 Interrupt ID (0=highest priority) 
00 Priority 3 (Handshake Input Changed State) 
Ol Priority 2 (Transmit Buffer Empty) 
10 Priority 1 (Data Received) 
11 Priority 0 (Serialization Error or Break) 
0 Interrupt Pending 
0 Interrupt Pending 
1 No Interrupt Pending 


Port COM1Base+2 — FIFO Control ...............ccsccssscsseees WO 


Port COM1Base+3 — UART Control.............ccccscssserseeees RW 


7  Divisor Latch Access 
0 Select transmit / receive registers 
1 Select divisor latch 
6 ~=©Break 
0 Break condition off 
1 Break condition on 
5-3 Parity 
000 None 
001 Odd 
011 Even 
101 Mark 
111 Space 
2 Stop Bits 
0 1 
1 2 
1-0 Data Bits 
00 5 
01 
10 
11 


ona 
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Port COM1Base+4 — Handshake Control..................... RW. 
7-5 Undefined 
4 Loopback Check 
0 Normal operation 
1 Loopback enabled 
General Purpose Output 2 (unused in 82C686A) 
General Purpose Output 1 (unused in 82C686A) 
Request To Send 
0 Disabled 
1 Enabled 
0 Data Terminal Ready 
Q Disabled 
1 Enabled 


m NO 


Port COM 1Base+5 — UART Statug.............cccccscssssssssssees RW 


7 Undefined 
6 Transmitter Empty 
0 1 byte in transmit hold or transmit shift register 
1 0 bytes transmit hold and transmit shift regs 
5 Transmit Buffer Empty 
0 1 byte in transmit hold register 
1 Transmit hold register empty 
4 Break Detected 
0 No break detected 
1 Break detected 
3 Framing Error Detected 
0 Noerror 
1 Error 
2 ‘Parity Error Detected 
0 Noerror 
1 Error 
1 Overrun Error Detected 
0 Noerror 
1 Error 
0 Received Data Ready 
0 No received data available 
1 Received data in receiver buffer register 


Port COM1Base+6 — Handshake Status...................000+ RW 
7 DCD Status (1=Active, 0=Inactive) 


6 RIJIStatus (1=Active, 0=Inactive) 
5 DSR Status (1=Active, 0=Inactive) 
4 CTS Status (1=Active, 0=Inactive) 
3 DCD Changed (1=Changed Since Last Read) 
2 RI Changed (1=Changed Since Last Read) 
1 DSR Changed (1=Changed Since Last Read) 
0 CTS Changed (1=Changed Since Last Read) 
Port COM1Base+7 — Scratchpad ...............rsssrssssssssrees RW 





7 Scratchpad Data 


Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW 


15-0 Divisor Value for Basud Rate Generator 
Baud Rate = 115,200 / Divisor 
(e.g., setting this register to 1 selects 115.2 Kbaud) 
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Serial Port 2 Registers 

These registers are located at I/O ports which are offsets from 
“COM2Base” (index C8h of the Super-I/O configuration 
registers). COM2Base is typically set to allow these ports to 
be accessed at the standard serial port 2 address range of 2F8- 
2FFh. 


Port COM1Base+0 — Transmit / Receive Buffer ............ RW 
7-0 Serial Data 





7-4 Undefined 
3 Interrupt on Hnadshake Input State Change 
2 _‘Intr on Parity, Overrun, Framing Error or Break 
1 Interrupt on Transmit Buffer Empty 
0 Interrupt on Receive Data Ready 


eet ets Cavite Deis ket ivises omevegs always read 0 


Port COM1Base+2 — Interrupt Status ............ccccccssssssseees RO 





7-3 Undefined 
2-1 Interrupt ID (0=highest priority) 
00 Priority 3 (Handshake Input Changed State) 
Ol Priority 2 (Transmit Buffer Empty) 
10 Priority 1 (Data Received) 
11 Priority 0 (Serialization Error or Break) 
0 Interrupt Pending 
0 Interrupt Pending 
1 No Interrupt Pending 


Port COM1Base+2 — FIFO Control ...............ccsccssscsseees WO 


Port COM1Base+3 — UART Control.............ccccscssserseeees RW 


7  Divisor Latch Access 
0 Select transmit / receive registers 
1 Select divisor latch 
6 ~=©Break 
0 Break condition off 
1 Break condition on 
5-3 Parity 
000 None 
001 Odd 
011 Even 
101 Mark 
111 Space 
2 Stop Bits 
0 1 
1 2 
1-0 Data Bits 
00 5 
01 
10 
11 


ona 
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Port COM1Base+4 — Handshake Control..................... RW. 
7-5 Undefined 
4 Loopback Check 
0 Normal operation 
1 Loopback enabled 
General Purpose Output 2 (unused in 82C686A) 
General Purpose Output 1 (unused in 82C686A) 
Request To Send 
0 Disabled 
1 Enabled 
0 Data Terminal Ready 
Q Disabled 
1 Enabled 


m NO 


Port COM 1Base+5 — UART Statug.............cccccscssssssssssees RW 


7 Undefined 
6 Transmitter Empty 
0 1 byte in transmit hold or transmit shift register 
1 0 bytes transmit hold and transmit shift regs 
5 Transmit Buffer Empty 
0 1 byte in transmit hold register 
1 Transmit hold register empty 
4 Break Detected 
0 No break detected 
1 Break detected 
3 Framing Error Detected 
0 Noerror 
1 Error 
2 ‘Parity Error Detected 
0 Noerror 
1 Error 
1 Overrun Error Detected 
0 Noerror 
1 Error 
0 Received Data Ready 
0 No received data available 
1 Received data in receiver buffer register 


Port COM1Base+6 — Handshake Status...................000+ RW 
7 DCD Status (1=Active, 0=Inactive) 


6 RIJIStatus (1=Active, 0=Inactive) 
5 DSR Status (1=Active, 0=Inactive) 
4 CTS Status (1=Active, 0=Inactive) 
3 DCD Changed (1=Changed Since Last Read) 
2 RI Changed (1=Changed Since Last Read) 
1 DSR Changed (1=Changed Since Last Read) 
0 CTS Changed (1=Changed Since Last Read) 
Port COM1Base+7 — Scratchpad ..............s-sssssesssssssesees RW 





7 Scratchpad Data 


Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW 


15-0 Divisor Value for Basud Rate Generator 
Baud Rate = 115,200 / Divisor 
(e.g., setting this register to 1 selects 115.2 Kbaud) 
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SoundBlaster Pro Port Registers 

These registers are located at offsets from “SBPBase” (defined 
in Rx43 of Audio Function 5 PCI configuration space). 
SBPBase is typically set to allow these ports to be accessed at 
the standard SoundBlaster Pro port address of 220h or 240h. 


FM Registers 


Port SBPBase+0 — FM Left Channel Index / Status....... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+1 — FM Left Channel Data..................+ WO 
7-0 Right Channel FM Data 


Port SBPBase+2 — FM Right Channel Index / Status .... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+3 — FM Right Channel Data ..............006+ WO 





7-0 Right Channel FM Data 


Port 388h or SBPBase+8 — FM Index / Status.............00+ RW 


7-0 FM Index / Status (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets 0 and 2 as well) 


Port 389h or SBPBase+9 — FM Data ..........ccccscssssssesseees WO 


7-0 FM Data (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets | and 3 as well) 


Mixer Registers 


Port SBPBase+4 — Mixer Index............cccccccccsssssssssererees WO 
7-0 Mixer Index 


Port SBPBase+5 — Mixer Data............ccccccccssssssssssscssssessees RW 
7-0 Mixer Data 


Sound Processor Registers 


Port SBPBase+6 — Sound Processor Reset.............0.s00e WO 
0 1=Sound Processor Reset 


Port SBPBase+A — Sound Processor Read Data ............. RO 
7-0 Sound Processor Read Data 


Port SBPBase+C — Sound Processor Command / Data WO 
7-0 Sound Processor Command / Write Data 


Port SBPBase+C — Sound Processor Buffer Status......... RO 


7  1=Sound Processor Command / Data Port Busy 


Port SBPBase+E — Sound Processor Data Avail Status..RO 


7  1=Sound Processor Data Available 
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Register Summary - FM 

















































































































01 Test 
02 Fast Counter (80 usec) 
03 Slow Counter (320 usec) 
04 | IRQ | MFC | MSC SSSC | SSFC 
08 | CSM | SEL 
20-35 | AM | VIB | EGT | KSR Multi 
40-55 KSL Total Level (TL) 
60-75 Attack Rate (AR) Decay Rate (DR) 
80-95 Sustain Level (SL) Release Rate (RR) 
A0-A8 F-Number 
BO-B8 Key Block F-Number 
BD | Int AM VIB | Ryth | Bass | Snare | Tom | Cym |HiHat 
C0-C8 Feedback FM 
E0-F5 WS 





MFC=Mask Fast Counter 
MSC=Mask Slow Counter 


Register Summary — Mixer 


SSFC=Start / Stop Fast Counter 
SSSC=Start / Stop Slow Counter 







































































00 Data Reset 

02 SP Volume L SP Volume R 
OA Mic Vol 
OC Finp TFIL Select 
OE Fout ST 
22 General Volume General Volume 
26 FM Volume L FM Volume R 
28 CD Volume L CD Volume R 
2E Line Volume L Line Volume R 





Finp = Input Filter 

Fout = Output Filter 

TFIL = Input Filter Type 
ST = Stereo / Mono Mode 
Select = Input Choices (O=Microphone, 1=CD, 3=Line) 


Command Summary — Sound Processor (see next page) 
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Command Summary — Sound Processor Game Port Registers 
# Type Command These registers are fixed at the standard game port address of 
10 Play 8 bits directly 201h. 
14 Pla 8 bits via DMA 
91 Play High-speed 8 bits via DMA VO Port 201h — Game Port Status ssc RO 
16 Play —_ 2-bit compressed via DMA 7 J oystick B Button 2 Status 
17 Play —_2-bit compressed via DMA with reference 6 J oystick B Button 1 Status 
74 Play _ 4-bit compressed via DMA 5 OS oystick A Button 2 Status 
75 Play 4-bit compressed via DMA with reference 44 oystick A Button 1 Status : 
76 Play  2.6-bit compressed via DMA 3 OJ oystick B One-Shot Status for Y-Potentiometer 
77 Play 2.6-bit compressed via DMA with reference 2 J oystick B One-Shot Status for X-Potentiometer 
1 = Joystick A One-Shot Status for Y-Potentiometer 


—) 


80 ‘Resord eet Joystick A One-Shot Status for X-Potentiometer 


24 Record Via DMA a I/O Port 201h — Start One-Shot..........ssscssscsssssssssssssseeers wo 
99 Record High-speed 8 bits via DMA 7-0 (Value Written is Ignored) 


D1 Speaker Turn on speaker connection 
D3 Speaker Turn off speaker connection 
D8 Speaker Get speaker setting 


40 Misc Set sample rate 
48 Misc Set block length 
80 Misc _ Set silence block 
DO Misc Stop DMA 

D4 Misc Continue DMA 
El Misc Get version 


30 MIDI Direct MIDI input 

31 MIDI MIDI input via interrupt 

32 MIDI Direct MIDI input with time stamp 

33. MIDI MIDI input via interrupt with time stamp 

34 MIDI Direct MIDI UART mode 

35 MIDI MIDI UART mode via interrupt 

36 MIDI Direct MIDI UART mode with time stamp 

37 MIDI MIDI UART mode via interrupt with time stamp 
38 MIDI Send MIDI code 
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Function 0 Registers - PCI to ISA Bridge 

All registers are located in the function 0 PCI configuration 
space of the VT82C686A. These registers are accessed 
through PCI configuration mechanism #1 via I/O address 
CF8/CFC. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID = 1106)1...............cccccccssssssssssssssssees RO 
Offset 3-2 - Device ID = 0686) .............0ccccccssssssssscscssssesees RO 
Offset 5-4 - COMMANA..............cccccccscssssrcrercccssesssserceccsscesees RW 


15-8 Reserved 
7 Address / Data Stepping 


0 Disable 
I . Enable itt: sctieecoeciittoncstiecteicies default 
6-4 Reserved on.ceeecececsseeseeseeneeeeeneees always reads 0 
3. Special Cycle Enable ..... Normally RW}, default = 0 
2 Bus Master .00.... eee certs always reads 1 
1 Memory Space.................. Normally RO, reads as 1 
0 WOSpace uu... Normally ROf, reads as 1 


+ If the test bit at offset 46 bit-4 is set, access to the above 
indicated bits is reversed: bit-3 above becomes read only 
(reading back 1) and bits 0-1 above become read / write (with 
a default of 1). 


Offfset 7-6 - Status........ssrsrscscscrersrssscscscsssssssesssssscsesesesseees RWC 
15 Detected Parity Error.................... write one to clear 

14  Signalled System Error...................... always reads 0 

13. Signalled Master Abort ................. write one to clear 

12 Received Target Abort .................. write one to clear 

11  Signalled Target Abort.................. write one to clear 
10-9 DEVSEL# Timing .................... fixed at 01 (medium) 

8 Data Parity Detected........00.00 always reads 0 

7 Fast Back-to-Back........00000. ee always reads 0 


6-0) Reserved occ eeeeeeeeees always reads 0 


Offset 8 - Revision ID = 0 ..........ssssssssesesescscesersesseneeeseeee RO 
7-0 Revision ID 
Ox VT82C686 
lx VT82C686A 


Offset 9 - Program Interface = OON...............ccccccscssssssesees RO 





Offset A - Sub Class Code = O01) ............ccccscssssrssssssesssseers RO 


Offset B - Class Code = O6N...........ccccccsssssssssssssssssssssssesseees RO 





Use offset 70-73 to change the value returned. 


Revision 1.1 April 15, 1999 


ISA Bus Control 


Offset 40 - ISA Bus Control .............cccssssccsssscscessscccessseee RW 
7 ISA Command Delay 


6 Extended ISA Bus Ready 
O Disable ........cccceccccccesssseceeececeesssseeeeeeeees default 
1 Enable 

5 ISA Slave Wait States 
O 4 Wait States... ccccecccceesersreeeeees default 
1 5 Wait States 

4 Chipset I/O Wait States 
Or 2 Wait States vs. ss.ccec.ciedtien iecisieeetinests default 
1 4 Wait States 

3. W/O Recovery Time 


Oe DY icy: 10) (<n default 
1 Enable 

2  Extend-ALE 
Oi Disable ccgsccsii seessccevidisieiectendegassacies aes default 
1 Enable 

1 ROM Wait States 
QO: J Wait Statesisiccccncincek neonsientieiers default 


1 O Wait States 
0 ROM Write 


Q Disable ssctivcc ccc, ieetedeisecscts abs teieeesterses default 
1 Enable 
Offset 41 - ISA Test Mode...........sssssscsssssrsrersressssssssssssees RW. 
7 Bus Refresh Arbitration (do not program) default=0 
6 XRDY Test Mode (do not program)........... default=0 
5 Port 92 Fast Reset 
Q) Disable scac.sacteciceitecestes ai iddeastecseits default 
1 Enable 
4  A20G Emulation (do not program)............. default=0 


3. Double DMA Clock 
0 Disable (DMA Clock = % ISA Clock)... default 
1 Enable (DMA Clock = ISA Clock) 
2 SHOLD Lock During INTA (do not program) def=0 
1 Refresh Request Test Mode (do not program). def=0 
0 ISA Refresh 
OP Disables cisccucininhuiiedianecncan default 
1 Enable 
This bit should be set to 1 for ISA compatibility. 
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Offset 42 - ISA Clock Control. ............sccccsscssscsessssseoees RW Offset 43 - ROM Decode Control...............sssscesssessrsssees RW 
7 Latch IO16# Setting these bits enables the indicated address range to be 
0 Enable (recommended setting)............... default included in the ROMCS# decode: 
1 Disable 7  FEFE0000h-FFFEFFFF ................000000- default=0 
6 MCS16# Output 6 FFF80000h-FFFDFFFFh .......-cccccccscccss---- default=0 
Q Disable sisi ccccccsscecescecccceeiessesoaceadeccvesssesee default 5  000F8000h-000EFFFFh ........................... demu 
i cEMEEe 4 000E0000h-O00E7FFFH .......c::ccccssecess default=0 
5: Master Requtst Test Mode Go:nok pierain) 3 000D8000h-O00DEFFEN .......c:scceceee default=0 
' ne alae Soerore tects cence, eaestcencapn tee default 2  000D0000h-000D7FFFh ccc... defeult=0 
ye man Nobteeenaa see 1 000C8000h-000CFFFFh ..............:cccccccceee default=0 
ved (Do Not Program) ................... efault = 
0 000C0000h-000C7FFFh.................0ccc0 default=0 
3 ISA Clock (BCLK) Select Enable ane 
0. BCLK=PCICLEK/4 esesteescieieceetieece default 
1 _BCLK selected per bits 2-0 7 KBC Timeout Test (do not program)........default = 0 
2-0 ISA Bus Clock Select (if bit-3 = 1) 6-4 Reserved (do not program) .........ccccceeeeees default = 0 
000 BCLK = PCICLK/3..... ce eeeceeeee eee default 3 Mouse Lock Enable 
001 BCLK = PCICLK/2 > MONS Gi Nie. 2ccactantenardiastectetomdicattaene’ default 
010 BCLK = PCICLK/4 1 Enable 
O11 BCLK = PCICLK/6 2-1 Reserved (do not program)... eee default = 0 
100 BCLK = PCICLK/5 0 Reserved (no function) ..............eeeeeeeeeees default = 0 


101 BCLK = PCICLK/10 
110 BCLK = PCICLK/12 





111 BCLK = OSC/2 7 ISA Master / DMA to PCI Line Buffer 
Note: Procedure for ISA Clock switching: ine sudUavacebensavsbhdsaecesiacedesbeieaseaticersecses default 
PSS Os 2) nA Ee MANGE EILE Uo ELDIES WO) 6 DMA type F Timing on Channel 7............ default=0 
5 DMA type F Timing on Channel 6............ default=0 
4 DMA type F Timing on Channel 64............ default=0 
3. DMA type F Timing on Channel 3............ default=0 
2 DMA type F Timing on Channel 2............ default=0 
1 DMA type F Timing on Channel 1............ default=0 
0 DMA type F Timing on Channel 0............ default=0 
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Offset 46 - Miscellaneous Control 1..........ssesssessseeesseeeseee RW 
7 PCI Master Write Wait States 
O 0 Wait States oo eeeesceeeereeeneeceeeeees default 
1 1 Wait State 
6 Gate INTR 
QQ) Disable .j.sicci, cccccssAgesdcicawveces evened oveneeess default 
1 Enable 
5‘ Flush Line Buffer for Int or DMA IOR Cycle 
Os DY 0y: 10) (cee default 
1 Enable 
4 Config Command Reg Rx04 Access (Test Only) 
0 Normal: Bits 0-1=RO, Bit 3=RW.......... default 
1 Test Mode: Bits 0-1=RW, Bit-3=RO 
3. Reserved (do not program)... default = 0 
2 Reserved (no function)............cccceeeeeeeees default = 0 
1 PCI Burst Read Interruptability 
0 Allow burst reads to be interrupted by ISA 
master Or DMA.........eeceeceseeseceesteeeseeeeeees default 
1 Don’t allow PCI burst reads to be interrupted 
0 Posted Memory Write Enable 


Oo WiSabDle: c.eecscesesccsiactsesdsasssesscasvackosnnensoceese default 
1 Enable 
The Posted Memory Write function is automatically 
enabled when Delay Transaction (see Rx47 bit-6 
below) is enabled, independent of the state of this bit. 
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Offset 47 - Miscellaneous Control 2 ............ccccccccsssssssseees RW 
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CPU Reset Source 
QO Use CPURST as CPU Reset.................. default 
1 Use INIT as CPU Reset 

PCI Delay Transaction Enable 


QO) Disable vec. sshecsiteedii sik. cosets default 
1 Enable 
The "Posted Memory Write" function is 


automatically enabled when this bit is enabled, 
independent of the state of Rx46 bit-0. 
EISA 4D0/4D1 Port Enable 
0 Disable (ignore ports 4D0-1)....00. default 
1 Enable (ports 4D0-1 per EISA specification) 
Interrupt Controller Shadow Register Enable 
O. Disable .cciicecsctieenisnietaseese default 
1 Enable (for test purposes, enable readback of 
interrupt controller internal functions on I/O 
reads from ports 20-21, AO-Al, A8-A9, and 


C8-C9) (Contact VIA Test Engineering 
department) 
Reserved (always program to 0).............. default = 0 


Note: Always mask this bit. This bit may read back 
as either 0 or 1 but must always be 
programmed with 0. 

Write Delay Transaction Time-Out Timer 


Ob Disables scence biti default 
1 Enable 

Read Delay Transaction Time-Out Timer 
O Disable.........ccceccceceesessceeecessessnsseeeeeeees default 
1 Enable 


Software PCI Reset ...... write 1 to generate PCI reset 
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4C - ISA DMA/Master Memory Access Control 1 ........ RW 


Offset 48 - Miscellaneous Control 3.............scessscssssceseees RW 
7-4 Reserved 
3. Extra RTC Port 74/75 Enable 
QO: Disables: ccscccicstiteteen eed ete cane default 
1 Enable 
2 Integrated USB Controller Disable 


1 Disable 

1 Integrated IDE Controller Disable 
QO! Bridble sss .scscccsccheiiicdsccdedeiisanncecseneease default 
1 Disable 


0 512K PCI Memory Decode 
0 Use Rx4E[15-12] to select top of PCI memory 
1 Use contents of Rx4E[15-12] plus 512K as top 





Of PCI memory .0.... eee eee eete ences default 
Offset 4A - IDE Interrupt Routing ....................s.cccsssseees RW 
7 Wait for PGNT Before Grant to ISA Master / 
DMA 
Q: DISA DIS esecccdscovecdede suet oeuesuessckeseedsencoencseres default 
1 Enable 

6 _ Bus Select for Access to I/O Devices Below 100h 

0 Access ports 00-FFh via XD bus............ default 


1 Access ports 00-FFh via SD bus (applies to 
external devices only; internal devices such as 
the mouse controller are not effected) 

5-4 Reserved (do not program) ..................... default = 0 
3-2 IDE Second Channel IRQ Routing 
00 IRQ14 
OL TROIS oe eecceecceeceeeeeeseceeeeseeseeeneeeneeenes default 
10 IRQIO 
11 IRQI1 
1-0 IDE Primary Channel IRQ Routing 
OO) TROD seeccccice.cdecsdececacczacccxecsacecsesstestedee default 
01 IRQI5 
10 IRQIO 
11 IRQI1 
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7-0 PCI Memory Hole Bottom Address 
These bits correspond to HA[23:16] ............ default=0 


4D - ISA DMA/Master Memory Access Control 2........ RW 





7-0 PCI Memory Hole Top Address (HA[23:16]) 
These bits correspond to HA[23:16] ............ default=0 


Note: Access to the memory defined in the PCI memory 
hole will not be forwarded to PCI. This function is 
disabled if the top address is less than or equal to the 
bottom address. 


4¥F-4E - ISA DMA/Master Memory Access Control 3... RW 
15-12 Top of PCI Memory for ISA DMA/Master accesses 
OOOO IM: | sasstecsepeeeeslarrivesetnsetaccentesateeat default 
0001 2M 
1111 16M 
Note: All ISA DMA / Masters that access addresses higher 


than the top of PCI memory will not be directed to the 
PCI bus. 


11 Forward E0000-EFFFF Accesses to PCI........ def=0 
10 Forward A0000-BFFFF Accesses to PCT ....... def=0 
9 Forward 80000-9FFFF Accesses to PCI ........ def=1 
8 Forward 00000-7FFFF Accesses to PCI ........ def=1 
7 Forward DC000-DFFFF Accesses to PCI ...... def=0 
6 Forward D8000-DBFFF Accesses to PCI ...... def=0 
5 Forward D4000-D7FFF Accesses to PCI ....... def=0 
4 Forward D0000-D3FFF Accesses to PCT ....... def=0 
3. Forward CC000-CFFFF Accesses to PCI ..... def=0 
2 Forward C8000-CBFFF Accesses to PCT ...... def=0 
1 ~=Forward C4000-C7FFF Accesses to PCI ....... def=0 
0 Forward C0000-C3FFF Accesses to PCT ....... def=0 
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Plug and Play Control 


Offset 50 — PNP DMA Request Contr ..............s0sessceees RW 





7-4 RESCLVEd nee eeeeecceccsccessessteceseeeesseeeeeeees default = 0 
3-2 PnP Routing for Parallel Port DRQ.....def = DRQ3 
1-0 PnP Routing for Floppy DRQ............... def = DRQ2 


DRQ Mapping: 00=DRQO0, 01=DRQI1, 10=DRQ2, 11=DRQ3 


Offset 51 - PNP IRO Routing 1..............ccccccssssssssssssssesees RW 





7-4 PnP Routing for Parallel Port IRQ (see PnP IRQ 
routing table) 

3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing 
table) 


Offset 52 - PNP IRO Routing 2.............ccccccsssssssssssseesssees RW 





7-4 PnP Routing for Serial Port 2 IRQ (see PnP IRQ 
routing table) 

3-0 PnP Routing for Serial Port 1 IRQ (see PnP IRQ 
routing table) 


Offset 54 - PCI IRO Edge / Level Select...............sscsssseees RW 





ye Cs a = | eee always reads 0 
The following bits all default to “level” triggered (0) 

PIRQA# Invert (edge) / Non-invert (level)....... (1/0) 
PIRQB# Invert (edge) / Non-invert (level)........ (1/0) 
PIRQC# Invert (edge) / Non-invert (level)....... (1/0) 
PIRQD# Invert (edge) / Non-invert (level)....... (1/0) 


Note: PIRQA-D# normally connect to PCI interrupt pins 
INTA-D# (see pin definitions for more information). 


ormhé W 


Offset 55 - PNP IRO Routing 4.............cccccccsssssssssssssssesees RW 





7-4 PIRQA# Routing (see PnP IRQ routing table) 
3-0) Reserved oe eeeeeeeeeeeeee always reads 0 
Offset 56 - PNP IRQ Routing 5..............ccescsssssssscseseseees RW 





7-4 PIRQC# Routing (see PnP IRQ routing table) 
3-0 PIRQB# Routing (see PnP IRQ routing table) 


Offset 57 - PNP IRO Routing 6............cccccscsscssssssssecreeees RW 





7-4 PIRQD# Routing (see PnP IRQ routing table) 
3-0) Reserved on. ceeceseeseeceteeneeees always reads 0 


PnP IRQ Routing Table 
OOOO Disabled ............ccceceeccecsessceeeeesensaeeeeees default 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQIO 
1011 IRQI1 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQ15 
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Offset SA — KBC / RTC Control............cccscsrssesresesseseeeers RW. 
Bits 7-4 of this register are latched from pins SD7-4 at power- 
up but are read/write accessible so may be changed after 
power-up to change the default strap setting: 


7 Keyboard RP16............0.0.0.0. latched from SD7 
6 Keyboard RPIS ...........0.. ee latched from SD6 
5 Keyboard RP14 0... latched from SD5 
4 Keyboard RP13 .................e latched from SD4 
3 Audio Function Enable 

ee RO, strapped from SPKR pin V5 


0 Disable (SDD pins function as SDD) 
1 Enable (SDD pins function as Audio / Game) 
2 Internal RTC Enable 


0 Disable 
L, “Bnable: ci cceinnundeiieades default 
1 ‘Internal PS2 Mouse Enable 
(One DD icy] 0) ( default 
1 Enable 
0 Internal KBC Enable 
Q: Disable: sissicrastieriiia ea eenewiats default 
1 Enable 


Note: External strap option values may be set by connecting 
the indicated external pin to a 4.7K ohm pullup (for 
1) or driving it low during reset with a 7407 TTL 
open collector buffer (for 0) as shown in the 


suggested circuit below: 


Vcc VCC 
7407 4.7K 


RESET# —oO SDn 


Figure 5. Strap Option Circuit 
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Offset 5B - Internal RTC Test Mode .........-sssssesseeereere RW. 
7-3: Reserved: -cscseisecatissicessiiveronsviess always reads 0 
2 RTC Reset Enable (do not program).......... default=0 
1 RTC SRAM Access Enable 
Oi Disable tz: c.scssicecccevessssassdeccavesdedoacedeeeeeests default 
1 Enable 
This bit is set if the internal RTC is disabled but it is 
desired to still be able to access the internal RTC 
SRAM via ports 74-75. If the internal RTC is 
enabled, setting this bit does nothing (the internal 
RTC SRAM should be accessed at either ports 70/71 
or 72/73. 
0 RTC Test Mode Enable (do not program) .default=0 
Offset 5C - DMA Control.........ssssssssscscsrsrersressssessessseeee RW. 
T “Beserved,  ssistgseecseesastcaeesscipcspesneass. always reads 0 
6 Passive Release 
O Disable.........cccecccccsssscecececeessnsseeeeeeees default 
1 Enable 
5 Internal Passive Release 
O Disable.........cccecccecsesscceecessesssseseeeeeees default 
1 Enable 
4 Dummy PREQ 
Oe: Disables cscisscssccecitiseiepccrteteianaeeen teens default 
1 Enable 
3 Reserved oecicecseseecseeeeeeneeeees always reads 0 
2  APIC Connection 
QO APIC on SD Bus... cecseseeeeeeeeee default 
1 APIC on XD Bus 
1 Reserved (Do Not Program).................... default = 0 
0 DMA Line Buffer Disable 


-60- 


0 DMA cycles can be to/from line buffer ....... def 
1 Disable DMA Line Buffer 
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Distributed DMA / Serial IRQ Control 


Offset 61-60 - Distributed DMA Ch 0 Base / Enable...... RW Offset 6B-6A - Distributed DMA Ch 5 Base / Enable.... RW 
15-4 Channel 0 Base Address Bits 15-4 .......... default = 0 15-4 Channel 5 Base Address Bits 15-4........... default = 0 
3. Channel 0 Enable 3. Channel 5 Enable 
(Oe BD icy: 0) (ee default Oe Dict] 0) (on default 
1 Enable 1 Enable 
2-0 Reserved oi. cieeceeceseecceseeseeeeeneees always reads 0 2-0) Reserved oo. cececeeeccsseeeeteereeeees always reads 0 
Offset 63-62 - Distributed DMA Ch 1 Base / Enable...... RW Offset 6D-6C - Distributed DMA Ch 6 Base / Enable ... RW 
15-4 Channel 1 Base Address Bits 15-4 .......... default = 0 15-4 Channel 6 Base Address Bits 15-4........... default = 0 
3. Channel 1 Enable 3 Channel 6 Enable 
(Oe DD icy] 0) ( default O Disable.........ccceccccceesssscececessesssseeeeeeeees default 
1 Enable 1 Enable 
2-0) Reserved on.eiceceeceeeeecsseeseeeeeneees always reads 0 2-0) Reserved oo.eeceeececeeecsseeeeeteeeeeeees always reads 0 
Offset 65-64 - Distributed DMA Ch 2 Base / Enable...... RW Offset 6F-6E - Distributed DMA Ch 7 Base / Enable.... RW 
15-4 Channel 2 Base Address Bits 15-4 .......... default = 0 15-4 Channel 7 Base Address Bits 15-4........... default = 0 
3. Channel 2 Enable 3. Channel 7 Enable 
(Oe DD icy] 0) (<n default O Disable........cccceccccecssssceeecessessnseeeeeeeees default 
1 Enable 1 Enable 
2-0 Reserved on.cieeceeceseeceeseeneeeeeneees always reads 0 2-0 Reserved oo.sececececeecsseeeeeeeereeeees always reads 0 
Offset 67-66 - Distributed DMA Ch 3 Base / Enable...... RW 
15-4 Channel 3 Base Address Bits 15-4 .......... default = 0 
3. Channel 3 Enable 
(On BD icy] 0) (ne default 
1 Enable 
2-0) Reserved oi. ciceceecceseecesseeeeeeeeneees always reads 0 
Offset 69-68 — Serial IRQ Control .................scssscsssscesees RW 





15-4 Reserved iceeecececcceseseeseeneeeeeneees always reads 0 
3 Serial IRQ Enable 
(Oe BD cy] 0) (ee default 
1 Enable 
2 Serial IRQ Mode 
O Continuous Mode ......... cc cecceeeeceeeeeenees default 


1 Quiet Mode 
1-0 Serial IRQ Start-Frame Width 
OO 4 PCT Clocks ...... cece cccceceesssseceeeeeeeenes default 
01 6 PCI Clocks 
10 8 PCI Clocks 
11 -reserved- 
The frame size is fixed at 21 PCI clocks. 
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Miscellaneous / General Purpose I/O 


Offset 73-70 - Subsystem ID .............ccccscscsssssssssssscesssesees WO 





31-0 Subsystem ID / Vendor ID................. always reads 0 
Contents may be read at offset 2C. 


Offset 74 — GPIO Control 1.........sscscsssssssessssssrscsereneneeseee RW. 
7 APIC Enable 
i. MIDISADIS cesiscecascescenetecsvewsneasteredartsecnceveacsis default 
1 Enable 
RES€rved  aissiisiedeiiceteecniieienians always reads 0 
5 GPIOD Direction (Pin U8) 
Qo TD pUlt»scessecesccdsiste etait iieseueneed default 
1 Output 
4 GPIOC Direction (Pin V14) 
QO Woput. ccceicaeci eklecl i default 
1 Output 
3. GPIOB Direction (Pin U12) 
OO’  UPUE: sseeacecressessesictiectasteexteascatessensetesotees default 
1 Output 
2  GPIOA Direction (Pin T14) 
QO Input Aviv wghee etic esends default 
1 Output 
1 THRM Enable (Pin T11) 
0: (PMEF oo icescnietin chia aleiin default 


N 


Note that pin T11 is also used as GPI5 whose value is 
reflected in Function 4 Rx48[5]. 
0 GPIO/IOCHCK# Select 


0). -GPIO’ sissies See ee Aes default 
1 IOCHCK# 
Offfset_75 — GPIO Control 2...........rerecssrrsresssessersssessersesees RW. 
7 GPO7 Enable (Pin T7) 
O Pin defined as SLP#H ........ eee ee default 


1 Pin defined as GPO7 

6 GPO6 Enable (Pin V10) 
QO Pin defined as SUSST1#......... ee default 
1 Pin defined as GPO6 

5  GPOS5 Enable (Pin V12) 
QO Pin defined as PCISTP#...............cee default 
1 Pin defined as GPO5 

4 GPO4 Enable (Pin Y12) 
0 Pin defined as CPUSTP# ......... ee default 
1 Pin defined as GPO4 

3. FDC External IRQ / DRQ Interface 


O Enable... cccccscsccccceesessaeeeeeeeesenses default 
1 Disable 

2  GPO2 Enable (Pin W9) 
QO Pin defined as SUSB#.............ccceceeeeee default 


1 Pin defined as GPO2 

1 GPO1 Enable (Pin V9) 
OQ Pin defined as SUSAB...........ccc cc ceceeeeees default 
1 Pin defined as GPO1 

0 Positive Decode 
0 Subtractive Decode ............c ccc cceeeeeeeees default 
1 Positive Decode 


Offset 76 — GPIO Control 3 ..........sssssscsrssssrsssssesssecsssees RW. 
7  Over-Current (OC) Input 
Oi Disable. sii scésccsccciseintn tease ces default 
1 Enable 
6 OC{[3:0] From SD[3:0] By Scan 
Oh -Disablesciss. out cee tee Ga aes default 
1 Enable 
5 GPO14/GPO15 Enable (Pins E12 / D12) 
0 Pins used for IRTX and IRRX............... default 
1 Pins used for GPO14 and GPO15 
4 PCSO0O# Enable (Pin T5) 
Bit-1 =0: pin is defined as XDIR (this bit is ignored) 
Bit-1 = 1: pin is defined per this bit: 
O  Pinis defined as GPO12............ eee defaul;t 
1 Pin is defined as PCSO# 
3. MCCS# Enable (Pin U5) 
Bit-1 =0: pin is defined as SOE# (this bit is ignored) 
Bit-1 = 1: pin is defined per this bit: 
OQ Pin is defined as GPO1I3...............cceeeee default 
1 Pin is defined as MCCS# 
2 CHAS Enable (Pin V14) 
QO Pin is defined as GPIOC.................:000 default 
1 Pin is defined as CHAS 
1 GPO12/GPO13 Enable (Pins T5 / U5) 
Q Pins are defined as XDIR and SOE#..... default 
1 Pins are defined per bits 3 and 4: 
Bit-4 = 0: Pin T5 is defined as GPO12 
Bit-4 = 1: Pin T5 is defined as PCSO# 
Bit-3 = 0: Pin US is defined as GPO13 
Bit-3 = 1: Pin U5 is defined as MCCS# 
0 GPOWE# (GPO[23-16]) Enable (Pin T14) 


QO Pinis defined as GPIOA.................000008 default 
1 Pin is defined as GROWE# (Rx74[2] also must 
be set to 1) 
Offset 77 — GPIO Control 4 Control...................sscssssees RW 


7-1 Reserved 
0 GPO13 Enable (Pin U5) 
OQ Pin defined as SOB# 0... ee cceeeeeeeeeeee default 
1 Pin defined as GPO13 


15-0 PCSO# I/O Port Address [15-0] 


Offset 80 — Programmable Chip Select Mask ............00+ RW 





7-4 Reserved 
3-0 PCS0# I/O Port Address Mask [3-0] 
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Offset 81 — ISA Positive Decoding Control 1 ...............++ RW Offset 83 — ISA Positive Decoding Control 3..............0+ RW 








7 On-Board I/O Port Positive Decoding 7 COM Port B Positive Decoding 
QQ) Disable eccs.2: ccosscth cas sere vtesiexteatsteeoeeseieid default (OR DY (5:10) (pee default 
1 Enable 1 Enable 
6 Microsoft-Sound System I/O Port Positive 6-4 COM-Port B Decode Range 
Decoding 000 3F8h-3FFh (COM1).......cccceeeeeeee default 
O° Disable .ci.dsihisedrnciieeeardsnide eens default 001 2F8h-2FFh (COM2) 
1 Enable 010 220h-227h 
5-4 Microsoft-Sound System I/O Decode Range O11 228h-22Fh 
O00 O530h-0537h .......eeeccecececceceesceseeeseseeeeeees default 100 238h-23Fh 
01 0604h-060Bh 101 2E8h-2EFh (COMA) 
10 OE80-0E87h 110 338h-33Fh 
11 OF40h-0F47h 111 3E8h-3EFh (COM3) 
3. APIC Positive Decoding 3. COM Port A Positive Decoding 
Q'. “WD1Sablesie: eset lees tasters default Oo Disable: cei-ccse secs cei accsheneissnstae default 
1 Enable 1 Enable 
2 BIOS ROM Positive Decoding 2-0 COM-Port A Decode Range 
CO DS Est:] 0) (ee default 000 3F8h-3FFh (COM1)........cceeeseereeees default 
1 Enable 001 2F8h-2FFh (COM2) 
I, (Reserved: , iicieniensieciiaiias always reads 0 010 220h-227h 
0 PCSO Positive Decoding O11 228h-22Fh 
ORS DY (cy: 10) (ee default 100 238h-23Fh 
1 Enable 101 2E8h-2EFh (COMA) 


110 338h-33Fh 
111 3E8h-3EFh (COM3) 


Offset 82 — ISA Positive Decoding Control 2 ..............00+ RW 








7 FDC Positive Decoding 
Or WO AGS cc crcnvanaetencematiemmmancd default Offset 84 — ISA Positive Decoding Control 4............+.0+ RW 
1 Enable 7-4 Reserved oo. eeeeeeeeeeeeeeeees always reads 0 
6 LPT Positive Decoding 3. FDC Decoding Range 
Oo WDisable in. esses acct Redeaae cece default O? PHM ary ocespecscascpscades ecerateeeadiaceteecusntects default 
1 Enable 1 Secondary 
5-4 LPT Decode Range 2 Sound Blaster Positive Decoding 
00 3BCh-3BFh, 7BCh-7BEh............0c: default O. Disable ncccaccce acetonide s default 
01 378h-37Fh, 778h-77Ah 1 Enable 
10 278h-27Fh, 678h-67Ah 1-0 Sound Blaster Decode Range 
11 -reserved- OO 220h-22Fh, 230h-233h ..........cccceceeceeeee default 
3. Game Port Positive Decoding O01 240h-24Fh, 250h-253h 
0. Disable... 2faciacteenlatindeieks default 10 260h-26Fh, 270h-273h 
1 Enable 11 280h-28Fh, 290h-293h 
2 MIDI Positive Decoding 
(Q). - DiSable % vecsessecssecescectincdeesetieidecee each liesd default 
1 Enable 
1-0 MIDI Decode Range 
OO = 300K-3031 oo... eee eceeeceeeeeseeteeseeeseeseeseens default 


O01 310h-313h 
10 320h-323h 
11 330h-333h 
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Offset 85 — Extended Function Enable.................:.+2+2+00e. RW. 
7-5 Reserved 
4 Function 3 USB Ports 2-3 
QO. Enableiccicstcnedicte kana default 
1 Disable 
3.‘ Function 6 Modem / Audio 


QO: Bridblessissssctcisicisicice cendieinnesinicencd default 
1 Disable 

1 Super-I/O Configuration 
(Oe DY icy] 0) ( default 
1 Enable 

0 Super-I/O 
(On DD icy] 0) ( default 
1 Enable 
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Offset 86 — PNP IRO/DROQ Test 1 (Do Not Program) ... RW 
Offset 87 — PNP IRQ/DRQ Test 2 (Do Not Program) ... RW 


Offset 88 — PLL Test (Do Not Program))...............ssseeeee RW 





Offset 89 — PLL Control..............scsssccsssssssscssssscesscssnsssesses RW. 
7-4 Reserved 
3-2 PLL PCLK Input Delay Select 
1-0 PLL CLK66 Feedback Delay Select 
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Offset 9 - Programming Interface ............ccccccssssssscesecees RW 


Function 1 Registers - Enhanced IDE Controller 

This Enhanced IDE controller interface is fully compatible 
with the SFF 8038i v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function | PCI configuration space of the 
VT82C686A. The Bus Master IDE I/O registers are defined 
in the SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (110Gh=VIA) .............ccssssesssroeeeees RO 





Offset 3-2 - Device ID (0571h=IDE Controller)............... RO 





Offset 5-4 - COMMANA.............csccccccssssesserssccsssessscescecesssesess RW 


15-10 Reserved always reads 0 
9 Fast Back to Back Cycles ....... default = 0 (disabled) 





8  SERR# Enable............000000.. default = 0 (disabled) 
7 Address Stepping .................... fixed at 1 (enabled) 
A value of 1 provides additional address decode time 
to IDE devices. 
6 ‘Parity Error Response............ default = 0 (disabled) 
5 VGA Palette Snoop .................... fixed at 0 (disabled) 
4 Memory Write & Invalidate .....fixed at 0 (disabled) 
3 Special Cycles...................ee fixed at 0 (disabled) 
2 Bus Master ...........ccceceeeees default = 0 (disabled) 


S/G operation can be issued only when the “Bus 
Master” bit is enabled. 


1 Memory Space............0...0:ce fixed at 0 (disabled) 

O WO Space occ default = 0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 

Offset 7-6 - Status..........ccsccssrsssrssscscssecsscssscsssesssessssesssees RWC 
15 Detected Parity Error..........00 default=0 
14  Signalled System Error..................::05 default=0 
13. Received Master Abott...............::::ce default=0 
12 Received Target Abort .......0..0.. eee default=0 
11 Signalled Target Abort..........00.00.0.0... Fixed at 0 

10-9 DEVSEL# Timing .................. default = 01 (medium) 
8 Data Parity Detected........0..0..0. cee default=0 
7 Fast Back to Back ..............ccceceeeereeees Fixed at 1 


6-0 Reserved 


Offset 8 - Revision ID (06) ...........cccccscssssrcssscccsssscsserecesoees RO 





0-7 Revision Code for IDE Controller Logic Block 
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7 Master IDE Capability........... fixed at 1 (Supported) 
6-4 Reserved oi eeeeceeeeceeeeeeseereeeees always reads 0 
3 Programmable Indicator - Secondary ...... fixed at 1 
Supports both modes (may be set to either mode by 
writing bit-2) 
2 Channel Operating Mode - Secondary 
0 Compatibility Mode (fixed addressing) 
1 Native PCI Mode (flexible addressing) ....... def 
1 Programmable Indicator - Primary.......... fixed at 1 
Supports both modes (may be set to either mode by 
writing bit-0) 
0 Channel Operating Mode - Primary 
0 Compatibility Mode (fixed addressing) 
1 Native PCI Mode (flexible addressing) ....... def 


Compatibility Mode (fixed IRQs and I/O addresses): 











Command Block Control Block 
Channel Registers Registers IRQ 
Pri 1FO-1F7 3F6 14 
Sec 170-177 376 15 
Native PCI Mode (registers are programmable in I/O space) 
Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 
Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (01h=IDE Controller)........... RO 


Offset B - Base Class Code (01h=Mass Storage CtrIr)... RO 
Offset C — Cache Line Size (OON)..............csccccssssssssssseseeees RO 








Offset D - Latency Timer (Default=0)..............ccssssessssees RW 





Offset E - Header T 


C_(OON).........rervrscrerrvsesrcsrrsereerersevers RO 





Offset _F - BIST (OOh)...........ccsccscrssrssssrsssssssessessssesserseseeeers RO 
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Offset 13-10 - Pri Data /Command Base Addres........... RW Offset 3C - Interrupt Line (OEN) .................sssccsssssssssseees RW 
Specifies an 8 byte I/O address space. 





Offset 3D - Interrupt Pin (OOh)...............c0cccccscssssssssssseesees RO 





31-16 Reserved on. eeeeeeeceseeseeseeneeeeeeee always read 0 








7-0 Interrupt Routing Mode 
15-3 Port ACAYPESS ........ccc cc ceeeeeeecececeeeeeeeeeeees default=01FOh 00h Legacy mode interrupt routing beeen ce default 
2-0 Fixed at O01D ooo... eeccccccceeeessetneeees fixed Olh Native mode interrupt routing 
Offset 17-14 - Pri Control / Status Base Address..........RW Offset 3E - Min Gnit (Oh) .ssssssssssssssssssssssssssssssssssssssssssnenens RO 
Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). Offset 3F - Max Latency (OOh).............csssccssscssssssssesessees RO 
31-16 Reserved ou. cceceecesecreeteeneeeeeeee always read 0 
15-2 Port ACIeSS...............:ccccccesseeeeeeneeeees default=03F4h 
1-0 Fixed at OUD oo... ccc cceeeeseenseeeeseeenees fixed 
Offset 1B-18 - Sec Data / Command Base Address ........ RW 
Specifies an 8 byte I/O address space. 
31-16 Reserved oi. eeeeeeceeseesseeeeeseeneeeeenee always read 0 
15-3 Port AddreSS ............ccccccceeeeesteeeeees default=0170h 
2-0 Fixed at O01D o.oo ccccecccssceeeeesseeeenseaes fixed 
Offset 1F-1C - Sec Control / Status Base Address.......... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved oou...esceesesseeseeeeseeteeeseenee always read 0 
15-2 Port Address ............ eee eeeeeeeeeneees default=0374h 
1-0 Fixed at 01D ooo. eens ceneeeeenaes fixed 


Offset 23-20 - Bus Master Control Regs Base Address.. RW 
Specifies a 16 byte I/O address space compliant with the SFF- 
80381 rev 1.0 specification. 


31-16 Reserved oi. ceeeceeeecsseeseeseeneeeeeees always read 0 
15-4 Port Address 2.00.0... cee eeeceeeeeeteeee default=CCOh 
3-0 Fixed at OOOUD 000... eee eeeereeeeeeeeeeeeeeeeees fixed 
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IDE-Controller-Specific Confiiguration Registers 





7-4 Reserved 
3-2 Reserved (Do Not Program)........... R/W, default = 0 
1 ‘Primary Channel Enable........ default = 0 (disabled) 
0 Secondary Channel Enable .... default = 0 (disabled) 


Be saasbeesifevsas cueeeey setae always reads 0 





Offset 41 - IDE Configuration. ..............:.cccssscsssccsssesessees RW 

7 Primary IDE Read Prefetch Buffer 
Qo Disable wise cccciieivcessscevecsaisessesesceaceceveesseete default 
1 Enable 

6 Primary IDE Post Write Buffer 
O-. WS able isscctiviiivschsticeenatssaverserectveouserienes default 
1 Enable 

5 Secondary IDE Read Prefetch Buffer 
On BD icy] 0) ( default 
1 Enable 

4 Secondary IDE Post Write Buffer 
QO Disable svesigs.ceccscessagsntecceoesude closes desstesecess default 
1 Enable 

3 SERR# Response 
Qo - DiSable i icerescatesdcsesassscecacessesdesdectacseetestiesse default 
1 Enable 

2 Reserved (Do Not Change)...................... default=1 

1 Reserved (Do Not Change)...................0... default=1 

0 PERR# Response 
O° Disable wisccccsassisesceseececcaeecsoseaccdecutesesete default 
1 Enable 

Offset 42 - Reserved (Do Not Program) ..............ssssssssee RW 
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Offset 43 - FIFO Configuration..................csscssscssssscesees RW 
7 Hold PCI Request Until DACK Release 
QO: Disable ciccss.scisaccassesssssseccaceesassoasetecceeests default 
1 Enabled 


6-4 FIFO Configuration Between the Two Channels 
Primary Secondary 





00x 32 Oy ache Sete ace, default 
010 24 8 
O11 16 16 
100 16 16 
101 8 24 
11x 0 32 
3-2 Threshold for Primary Channel 
00 0 
Ol 3/4 
IQ 1/2. | Ackiidedatiticiaminiiinaiainad default 
ll 1/4 
1-0 Threshold for Secondary Channel 
00 0 
Ol 3/4 
LO V2? sesshanetatieddaateatinndiaccawe: default 
ll 1/4 
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Offset 46 - Miscellaneous Control 3 ............ccccccccsssssssseees RW 


Offset 44 - Miscellaneous Control 1.......sssscssssseessseeesseeeees RW. 
EL ROSCP VER, asesesstisessceietesadscconssncssnap ois always reads 0 
6 Master Read Cycle IRDY# Wait States 

0 0 wait states 
Td Walt statesc..i..tncdencei ace aiaste a tives default 
5 Master Write Cycle IRDY# Wait States 
0 0 wait states 
I Do Walt States dicccssesssssccteccsecieceencctesceneeseesas default 
A Reserved) .isscciasiiiiiaseinnin: always reads 0 
3 Bus Master IDE Status Register Read Retry 
Retry bus master IDE status register read when 
master write operation for DMA read is not complete 
0 Disabled 
T°  Erabled vis. ccoatscedks esses eectevrcdailitieecens default 
2-1 Reserved on. cieeceeceseeeseseeseeeeeneees always reads 0 
0 UltraDMA Host Must Wait for First Strobe 
Before Termination 


OQ  “EBriabled iss ooscccsc3 he cicesses ade Riccseveeeseaeeeneee default 
1 Disabled 
Offset 45 - Miscellaneous Control 2...........cccsccsccssscsssees RW 


7 Reserved 
6 Interrupt Steering Swap 
0 Don’t swap channel interrupts................ default 
1 Swap interrupts between the two channels 
5-2 Reserved on. ceceeeeecsseeeesseeseeeeeneees always reads 0 
1 Secondary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 1-0 of 
RXA43) sssscesgcdersseatceicaedicsscsecscoresteceseneeses default 
0 Primary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 3-2 of 
RX43) ais.ccscleciecdasetier livia th aciheliceares default 
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3-2 
1-0 
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Primary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for read DMA when interrupt 
asserts primary channel. ............... default=1 (enabled) 
Secondary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for Read DMA when interrupt 
asserts secondary channel............ Default=1 (enabled) 
Primary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the primary channel. .............0.. Default=0 (disabled) 
Secondary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the secondary channel................. Default=0 (disabled) 
RESCV VER, aipcsestintessstedenteesscsstceseodentes always reads 0 
Max DRDY Pulse Width 
Maximum DRDY# pulse width after the cycle count. 
Command will deassert in spite of DRDY# status to 
avoid system ready hang. 

OO No limitation... ee eeeceeeeeeneeeeeeeeees default 

O01 64 PCI clocks 

10 128 PCI clocks 

11 192 PCI clocks 
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Offset 4B-48 - Drive Timing Control................sscccscssesssees RW 





The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW# signals: 


31-28 Primary Drive 0 Active Pulse Width....... def=1010b 


27-24 Primary Drive 0 Recovery Time............. def=1000b 
23-20 Primary Drive 1 Active Pulse Width...... def=1010b 
19-16 Primary Drive 1 Recovery Time............. def=1000b 
15-12 Secondary Drive 0 Active Pulse Width .. def=1010b 
11-8 Secondary Drive 0 Recovery Time ......... def=1000b 

7-4 Secondary Drive 1 Active Pulse Width .. def=1010b 

3-0 Secondary Drive 1 Recovery Time ......... def=1000b 


The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. 





7-6 Primary Drive 0 Address Setup Time 
5-4 Primary Drive 1 Address Setup Time 
3-2 Secondary Drive 0 Address Setup Time 
1-0 Secondary Drive 1 Address Setup Time 


For each field above: 


00 IT 

Ol 2T 

10 3T 
TT AM eka ceeiiceech iia Genin default 
Offset 4E - Secondary Non-1F0 Port Access Timing......RW 
7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 


The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 


Offset 4F - Primary Non-1F0 Port Access Timing. ........ RW 





7-4 DIOR#/DIOW# Active Pulse Width....... def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 


The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 
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31.‘ Pri Drive 0 UltraDMA-Mode Enable Method 
0 Enable by using “Set Feature” command..... def 
1 Enable by setting bit-30 of this register 
30 ~~ Pri Drive 0 UltraDMA-Mode Enable 
QO. Disable icc asistickivtcies seetidelaseecianceseateeuets default 
1 Enable UltraDMA-Mode Operation 
29 ‘Pri Drive 0 Transfer Mode 
QO DMA or PIO Mode 1... eeeeeeeteeeeeees default 
1 UltraDMA Mode 
28-27 Reserved ou... ceeecseseseeeceseeeeeeeeee always reads 0 
26-24 Pri Drive 0 Cycle Time (T = 30nsec @33MHz) 
000 2T 
001 3T 
010 4T 
O11 ST 
100 6T 
101 7T 
110 8T 
111 9T 


Bates ieiccte eect severe: default (rev A-E) 


otc eeatacavavtstesecethvenmeststeeaes default (rev H) 


23 “Pri Drive 1 UltraDMA-Mode Enable Method 
22 ~=~Pri Drive 1 UltraDMA-Mode Enable 
21 _~=~Pri Drive 1 Transfer Mode 
20 Reserved ou..eeeeceeeeseeceteeeeeeenees always reads 0 
19 Pri Clock Source 
O!  BSIMP Fi siitceieenceeies sages sie default 


18-16 Pri Drive 1 Cycle Time 


15 Sec Drive 0 UltraDMA-Mode Enable Method 

14. Sec Drive 0 UltraDMA-Mode Enable 

13. Sec Drive 0 Transfer Mode 
V2-11 ReSOrved — sesscsssesicecisnissnsssestepeasnseicese always reads 0 
10-8 Sec Drive 0 Cycle Time 


7 Sec Drive 1 UltraDMA-Mode Enable Method 
6 Sec Drive 1 UltraDMA-Mode Enable 
5 Sec Drive 1 Transfer Mode 
4 ReSCrved .. crsserecsescsescssesdtisecessezssteses always reads 0 
3. Sec Clock Source 
Qi SB IMPVZess ss ssisccciccevcass ea seecasosiaeesicties aeeeis default 


2-0 Sec Drive 1 Cycle Time 


Each byte defines UltraDMA operation for the indicated drive. 
The bit definitions are the same within each byte. 
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Offset 54 — UltraDMA FIFO Control..............secsesesees RW Offset 61-60 - Primary Sector Size .............scssesssesseees RW. 
7-4 Reserved (Do Not Program).............. RW, default=0 V5-12 Reserved —vsisesssescescsssscssesessessessnssscese always reads 0 
3. Grant ISA While Sharing Bus with SA & IDE in 11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 
IDLE State 
Ui! Binble, ian eee ee an default  Offfset 69-68 - Secondary Sector Size .......ccssssssseceeess: RW 
1 Disable 15-12 Reserved ou. ceeeeeeeeesseeeeeeeees always reads 0 
2 Change Drive to Clear All FIFO & Internal States 11-0 Number of Bytes Per Sector ... def=200h (512 bytes) 
0 Disabled 
I (Enabled ecncssccin seek ak ae default 
1 Add Dummy FIFO Push After End of Transfer 
0 Enabled 
1) Disabled... cccccceeeseceeeesteeeesseeeees default 


This bit is normally set to 0 for effective handling of 
transfer lengths that are not doubleword multiples 
0 Complete DMA Cycle with Transfer Size Less 
Than FIFO Size 
? | Bn abled vices eisves cheweivacesveskseastliceeaseseernces default 
1 Disabled 
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Offset 70 — Primary IDE Status .................ssccssssscsssssssceees RW 
7 Interrupt Status 
6 Prefetch Buffer Status 
5 _ Post Write Buffer Status 
4 DMA Read Prefetch Status 
3. DMA Write Prefetch Status 
2 S/G Operation Complete 


1-0 Reserved 


Offset 71 — Primary Interrupt Control.............cccssessees RW 





T-1) Reserved oo. eeeeeeeseeeeeenees always reads 0 


0 Flush FIFO Before Generating IDE Interrupt 








QO DeSable.......c cc cccccecesesesesesesereseseseeeeeees default 
1 Enable 
Offset 74 — Primary IDE Commang 1 ...............ccccccsssseee RW 
7 Reload Sector Size After Last Command Register 
Write 
6-0) Reserved oc eeeeeeeeeeees always reads 0 
Offset 75 — Primary IDE Command 2 .............sssccccssssees RW 
7 Set Controller to Perform PIO Mode Data Port 
Prefetch 
6 Set Controller to Perform PIO Mode Data Port 
Buffer Write 


5 Set Controller to Perform DMA Mode Read 


Pipeline Operation 
4 Set Controller to Perform DMA Mode Write 
Pipeline Operation 
3 Stop S/G Bus Master 
2-0) Reserved oo... eeeeeeeeeeees always reads 0 
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Offset 78 — Secondary IDE Status ..............sccccscsssssssssseees RW 





7 Interrupt Status 

6 ~=Prefetch Buffer Status 

5 Post Write Buffer Status 

4 DMA Read Prefetch Status 
3. DMA Write Prefetch Status 
2 S/G Operation Complete 


1-0 Reserved 


Offset 79 - Secondary Interrupt Control ..............c0eeseee RW 





T-1 Reserved oo... eeeeeeeeseseeeneeeee always reads 0 
0 Flush FIFO Before Generating IDE Interrupt 


Oe D151 0) (<n default 
1 Enable 
Offset 7C — Secondary IDE Command 1 ..............sseeeeee RW 





7 Reload Sector Size After Last Command Register 
Write 
6-0 Reserved 


Offset 7D — Secondary IDE Command 2 ..............0s0eeeeee RW 





7 Set Controller to Perform PIO Mode Data Port 
Prefetch 

6 Set Controller to Perform PIO Mode Data Port 
Buffer Write 


5 Set Controller to Perform DMA Mode Read 
Pipeline Operation 
4 Set Controller to Perform DMA Mode Write 
Pipeline Operation 
3 Stop S/G Bus Master 
2-0) Reserved oo... eeeeeeeeeeeees always reads 0 
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Offset 83-80 — Primary S/G Descriptor Address. ............ RW IDE I/O Registers 


These registers are compliant with the SFF 8038I v1.0 
standard. Refer to the SFF 8038I v1.0 specification for further 
details. 





Offset 8B-88 — Secondary S/G Descriptor Address......... RW 





Offset 99-98 — Configuration I/O Space .............-s.s.000000- RW V/O Offset 0 - Primary Channel Command 





Specifies an 8-byte I/O space for index and data ports. 


V/O Offset 2 - Primary Channel Status 


I/O Offset 4-7 - Primary Channel PRD Table Address 
I/O Offset 8 - Secondary Channel Command 


V/O Offset A - Secondary Channel Status 


I/O Offset C-F - Secondary Channel PRD Table Address 
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Offset 8 - Revision ID (ninh) ..............scccccscsssssssscsssecsesseseees RO 


Function 2 Registers - USB Controller Ports 0-1 


This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 2 PCI configuration space of the 
VT82C686A. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 0-1 (see function 3 for ports 2-3). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID...............ssssssssssssssesssessecsssssseseseseseeo RO 
0-7 Vendor ID _.........00.... (1106h = VIA Technologies) 
Offset 3-2 - Device ID...........rsrsersersrsersesersersessrserserseserserees RO 
0-7 DeviceID (3038h = VT82C686A USB Controller) 
Offset 5-4 - Command...........s.scscscscsrssersresesccscnsssssssessseseee RW. 
15-8 Reserved oo... eeeeeeeee eee always reads 0 
7 Address Stepping .................... default=0 (disabled) 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) ............... fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) 
3. Reserved (special cycle monitoring) ............ fixed at 0 
2 Bus Master ..........ceccceeeeeees default=0 (disabled) 
1 Memory Space...................008 default=0 (disabled) 
O WO Space oe cecceceeceeeee default=0 (disabled) 
Offfset 7-6 - Status.........sssssssescscscscecsrssssescscacacsssssseseseees RWC 
15 Reserved (detected parity error).......... always reads 0 
14 Signalled System Error..........0..0.... eee default=0 
13. Received Master Abort.........0.0000 ee default=0 
12 Received Target Abort ..........0. cee default=0 
11  Signalled Target Abort...........0.00...0.. default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... ccesseeeeereeeeees default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved on. ceeceeeceseeeeseeeneeeeeneees always reads 0 
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7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (OOh) .............0scescscerees RO 





Offset A - Sub Class Code (03h=USB Controller) .......... RO 








31-16 Reserved 

15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 

4-0 00001b 


ptecattelewGacieeasicrtmcsarreeaies always reads 0 


Offset 3C - Interrupt Line (OON)...............cccccccccsssssssssseees RW 





T-A Reserved oiesecececseeccsseeeeeteeeeeees always reads 0 
3-0 USB Interrupt Routing ...........0.000.... default = 16h 

O000 Disabled... eee eeeceesecseeceeneeceteceeneeeees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O4h)...............ccccccccscssssessssesees RO 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 .....++++ss.0ccsssssececeess1ee RW 
7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, & Memory-Write-&-Invalidate.... def 
1 Only support Mem Read, Mem Write Cmds 
6 Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS..... eee eee eeseeseeseetreeenes default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 
0 Disable PERR# generation......0..0.0.... default 
1 Enable parity check and PERR# generation 
4 Frame Interval Select 
QQ! LAWS Sra sisas sicbet sibesceseosniseorasteneisteds default 
1 0.1 ms frame 
3 USB Data Length Option 
0 Support TD length up to 1280.00... default 
1 Support TD length up to 1023 
2 USB Power Management 
0 Disable USB power management........... default 
1 Enable USB power management 
1 DMA Option 
0 8 DW burst access with better FIFO latency def 
1 16 DW burst access (original performance) 
0 PCI Wait States 
QO Zefo Walt s,s cseinae default 
1 One wait 
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Offset 41 - Miscellaneous Control 2 .......s:.sssssserseeeseeeeeee RW 

7 USB 1.1 Improvement for EOP 
Qi Briable sc cescsssisccciececesssiushdedesesseseneeied ctests default 
1 Disable 

6 Patch Read / Resume Issue 
ORD 5) 6-1 0) (ee default 
1 Disable 

5‘ Patch 16 Bit-time EOP 
ORS 5) 6-1 0) (er default 
1 Disable 

4 Hold PCI Request for Successive Accesses 
Oi Disables.t.ctivicee chase ieee default 
1 Enable 

3. Frame Counter Test Mode 
Os DY icy: 10) (ne default 
1 Enable 


2 Trap Option 
0 Set trap 60/64 status bits only when trap 60/64 
enable bits are Set. .......eeeeseeeeeeeeseeeeerees default 
1 Set trap 60/64 status bits without checking 
enable bits 
1 A20gate Pass Through Option 
0 Pass through A2ZOGATE command sequence 
defined in UHCI oes default 
1 Don’t pass through Write I/O port 64 (ff) 
0 USB IRQ Test Mode 
O Normal Operation .......0 0. eee default 
1 Generate USB IRQ 


Offset 60 - Serial Bus Release Number .................2.scceseee RO 
7-0 Release Number..........000000. always reads 10h 
Offset C1-CO - Legacy Support ............c..ssccccssssrcsssssscessees RO 





15-0 UHCI v1.1 Compliant ................ always reads 2000h 


USB I/O Registers 
These registers are compliant with the UHCI v1.1 standard. 


Refer to the UHCI v1.1 specification for further details. 
V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 

V/O Offset 7-6 - Frame Number 

I/O Offset B-8 - Frame List Base Address 

V/O Offset 0C - Start Of Frame Modify 

I/O Offset 11-10 - Port 0 Status / Control 

V/O Offset 13-12 - Port 1 Status / Control 
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Offset 8 - Revision ID (ninh) ..............scccccscsssssssscsssecsesseseees RO 


Function 3 Registers - USB Controller Ports 2-3 


This Universal Serial Bus host controller interface is fully 
compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 3 PCI configuration space of the 
VT82C686A. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 2-3 (see function 2 for ports 0-1). 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID...............ssssssssssssssesssessecsssssseseseseseeo RO 
0-7 Vendor ID _.........00.... (1106h = VIA Technologies) 
Offset 3-2 - Device ID...........rsrsersersrsersesersersessrserserseserserees RO 
0-7 DeviceID (3038h = VT82C686A USB Controller) 
Offset 5-4 - Command...........s.scscscscsrssersresesccscnsssssssessseseee RW. 
15-8 Reserved oo... eeeeeeeee eee always reads 0 
7 Address Stepping .................... default=0 (disabled) 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) ............... fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) 
3. Reserved (special cycle monitoring) ............ fixed at 0 
2 Bus Master ..........ceccceeeeeees default=0 (disabled) 
1 Memory Space...................008 default=0 (disabled) 
O WO Space oe cecceceeceeeee default=0 (disabled) 
Offfset 7-6 - Status.........sssssssescscscscecsrssssescscacacsssssseseseees RWC 
15 Reserved (detected parity error).......... always reads 0 
14 Signalled System Error..........0..0.... eee default=0 
13. Received Master Abort.........0.0000 ee default=0 
12 Received Target Abort ..........0. cee default=0 
11  Signalled Target Abort...........0.00...0.. default=0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... ccesseeeeereeeeees default (fixed) 
10 Slow 


11 Reserved 
8-0 Reserved on. ceeceeeceseeeeseeeneeeeeneees always reads 0 
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7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (OOh) .............0scescscerees RO 





Offset A - Sub Class Code (03h=USB Controller) .......... RO 








31-16 Reserved 

15-5 USB I/O Register Base Address. Port Address for 
the base of the 32-byte USB I/O Register block, 
corresponding to AD[15:5] 

4-0 00001b 


ptecattelewGacieeasicrtmcsarreeaies always reads 0 


Offset 3C - Interrupt Line (OON)...............cccccccccsssssssssseees RW 





T-A Reserved oiesecececseeccsseeeeeteeeeeees always reads 0 
3-0 USB Interrupt Routing ...........0.000.... default = 16h 

O000 Disabled... eee eeeceesecseeceeneeceteceeneeeees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQS 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O4h)...............cccccccssssssssessesceees RO 
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USB-Specific Configuration Registers 


Offset 40 - Miscellaneous Control 1 .....++++ss.0ccsssssececeess1ee RW 
7 PCI Memory Command Option 
0 Support Memory-Read-Line, Memory-Read- 
Multiple, & Memory-Write-&-Invalidate.... def 
1 Only support Mem Read, Mem Write Cmds 
6 Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS..... eee eee eeseeseeseetreeenes default 
1 Don’t disable babbled port 
5 PCI Parity Check Option 
0 Disable PERR# generation......0..0.0.... default 
1 Enable parity check and PERR# generation 
4 Frame Interval Select 
QQ! LAWS Sra sisas sicbet sibesceseosniseorasteneisteds default 
1 0.1 ms frame 
3 USB Data Length Option 
0 Support TD length up to 1280.00... default 
1 Support TD length up to 1023 
2 USB Power Management 
0 Disable USB power management........... default 
1 Enable USB power management 
1 DMA Option 
0 8 DW burst access with better FIFO latency def 
1 16 DW burst access (original performance) 
0 PCI Wait States 
0 Zefo Walt s,s cieina default 
1 One wait 
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Offset 41 - Miscellaneous Control 2 .......s:.sssssserseeeseeeeeee RW 

7 USB 1.1 Improvement for EOP 
Qi Briable sc cescsssisccciececesssiushdedesesseseneeied ctests default 
1 Disable 

6 Patch Read / Resume Issue 
ORD 5) 6-1 0) (ee default 
1 Disable 

5‘ Patch 16 Bit-time EOP 
ORS 5) 6-1 0) (er default 
1 Disable 

4 Hold PCI Request for Successive Accesses 
Oi Disables.t.ctivicee chase ieee default 
1 Enable 

3. Frame Counter Test Mode 
Os DY icy: 10) (ne default 
1 Enable 


2 Trap Option 
0 Set trap 60/64 status bits only when trap 60/64 
enable bits are Set. .......eeeeseeeeeeeeseeeeerees default 
1 Set trap 60/64 status bits without checking 
enable bits 
1 A20gate Pass Through Option 
0 Pass through A2ZOGATE command sequence 
defined in UHCI ou... eee default 
1 Don’t pass through Write I/O port 64 (ff) 
0 USB IRQ Test Mode 
O Normal Operation... eee default 
1 Generate USB IRQ 


Offset 60 - Serial Bus Release Number .................2.scceseee RO 
7-0 Release Number..........000000. always reads 10h 
Offset C1-CO - Legacy Support ............c..ssccccssssrcsssssscessees RO 





15-0 UHCI v1.1 Compliant ................ always reads 2000h 


USB I/O Registers 
These registers are compliant with the UHCI v1.1 standard. 


Refer to the UHCI v1.1 specification for further details. 
V/O Offset 1-0 - USB Command 

V/O Offset 3-2 - USB Status 

V/O Offset 5-4 - USB Interrupt Enable 

V/O Offset 7-6 - Frame Number 

I/O Offset B-8 - Frame List Base Address 

V/O Offset 0C - Start Of Frame Modify 

I/O Offset 11-10 - Port 0 Status / Control 

V/O Offset 13-12 - Port 1 Status / Control 
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Function 4 Regs - Power Management, SMBus and HWM 
This section describes the ACPI (Advanced Configuration and 
Power Interface) Power Management system of the 
VT82C686A which includes a System Management Bus 
(SMBus) interface controller and Hardware Monitoring 
(HWM) subsystem. The power management system of the 
VT82C686A_ supports both ACPI and legacy power 
management functions and is compatible with the APM v1.2 
and ACPI v1.0 specifications. 


PCI Configuration Space Header 

















Offset 8 - Revision ID (nh) ..............-scssccessreersrserseeeerees RO 
Offset 1-0 - Verndor ID ............scscsssssssssessssssessssesesseserssseseee RO) 7-0 Silicon Revision Code 
0-7 Vendor ID _............... (1106h = VIA Technologies) 
Offset 9 - Programming Interface (OOh) .................s.+000+ RO 
Offfset 3-2 - Device ID .......+s.ssssssssssssssssssssssssssseesssseesssseessesee RO) The value returned by this register may be changed by writing 
0-7 DeviceID ..... a. (3057h = ACPI Power Mgmt) the desired value to PCI Configuration Function 4 offset 61h. 
Offset 5-4 - Command.............ccsccssssscesscsssccsnsscsssscsnssssscess RW Offset A - Sub Class Code (OOh) ....cccccccocccossssesscocsscecssesceee RO 
15-8 Reserved oo... eeeeseeeeeeees always reads 0 The value returned by this register may be changed by writing 
7 Address Stepping ais oo renin Haws suse oneeeuseonseseensnees fixed at 0 the desired value to PCI Configuration Function 4 offset 62h. 
6 Reserved (parity error response) .................. fixed at 0 
5 Reserved (VGA palette snoop) .................. fixed at 0 Offset B - Base Class Code (OOh).....s..sscsscsscsscssesssscesesseees RO 
4 Memory Write and Invalidate sesesesnsnnnneneaes fixed at 0 Ths yale sceamied By (ik sevistes may beichanced by watus 
@.  Resbeved (specialiCye eanomilonne) pa oe the desired value to PCI Configuration Function 4 offset 63h. 
2 Bus Master ooo... eee eeeeeeeeeeeeeeeerees fixed at 0 
LT Memory Space... eee eeeeeeeeteeeeeeeeees fixed at 0 
O VO Space: sosiscaientiiitiandsancnianie: fixed at 0 
Offset 7-6 - Status.........sssssssssscscsrscerssssssescscacscsssssseseseees RWC 
15 Detected Parity Error................0..... always reads 0 
14  Signalled System Error...................... always reads 0 
13. Received Master Abortt................... always reads 0 
12 Received Target Abort .............0.0.. always reads 0 
11  Signalled Target Abort..............0.0.. always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium ......... ccc eceseeeeeereeeeees default (fixed) 
10 Slow 
11 Reserved 
8 Data Parity Detected............0.00.00... always reads 0 
7 Fast Back to Back Capable ............... always reads 1 
6-0 Reserved on. siceceeceseeceeseeneeeeeneees always reads 0 
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Power Management-Specific PCI Configuration Registers 


Offset 40 — General Configuration 0 ..............s.scccssssesssees RW 





7 Thermal Alarm Source Select 
0 From pin T11 (Function 0 Rx74[1] must be set 
to define the pin as THRM#).................. default 
1 From any of the three internal temperature 
sensing circuits (see Rx43 and Rx44 of 
Hardware Monitoring configuration space) 
6 Sleep Button 
O° Disables: .cccaneiacanseisiarsnianuise default 
1 Sleep Button is on IRQ6 pin (pin G1) 
5  Debounce LID and PWRBTN# Inputs for 200us 


QO Disable iis issedicessssoseatecceceessoavsehiseteestehese default 
1 Enable 
4 “RESErVE: — sesccicesiccssesdesadseesscceterseizcis always reads 0 
3. Microsoft Sound Monitor in Audio Access 
QO: . Disable wvisscccccceccisiicied ccs cee tain default 
1 Enable 
2 Game Port Monitor in Audio Access 
OS DD icy: 10) (<n default 
1 Enable 
1 SoundBlaster Monitor in Audio Access 
(On DY icy: 0) (<n default 
1 Enable 
0 MIDI Monitor in Audio Access 
Ox. ‘Disable: scenic ein dniincnndes default 
1 Enable 
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Offset 41 - General Configuration 1................ccsseeccsseees RW 





7 
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I/O Enable for ACPI I/O Base 
0 Disable access to ACPI I/O block.......... default 
1 Allow access to Power Management I/O 
Register Block (see offset 4B-48 to set the 
base address for this register block). The 
definitions of the registers in the Power 
Management I/O Register Block are included 
later in this document, following the Power 
Management Subsystem overview. 
ACPI Timer Reset 
0 Normal Timer Operation .......00.. default 
1 Reset Timer 
PMU Timer Test Mode (Do Not Program)....def = 0 
ACPI Timer Count Select 
O 24-bit Timer... eee eeeeeeeeneees default 
1 32-bit Timer 
RTC Enable Signal Gated with PSON (SUSC#) in 
Soft-Off Mode 


QO) Wisables scccciccccexciivienccedes havccscenciest default 
1 Enable 

Clock Throttling Clock Selection 
0 32 usec (512 usec cycle time)................ default 


1 1 msec (16 msec cycle time) 
DEVSEL# Test Mode (Do Not Program)....... def = 0 
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Offset 42 - ACPI Interrupt Select .............ccccccccsssssessssesees RW 





7 


3-0 


ATX / AT Power Indicator..............ssssccssssssscesees RO 
QO ATX 
1 AT 

SUS CF Slate ievcc. ccvescsevsssencstcceec ede Wiens abeaeiztaptece RO 
Reserved 
SUSC# AC-Power-On Default Value.................. RO 
This bit is written at RTC Index OA bit-7. 
SCI Interrupt Assignment 

OOOO Disabled ............cccccecccccessesssseeeeeeeeesnseaees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 IRQ15 


Offset 43 — Internal Timer Read Test.............ccccsssescsserees RO 


7-0 


Internal Timer Read Test 
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1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel 
Reserved oui. eeeeeeseeseeeeereeeeeees always reads 0) 
1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQO as Primary Intrpt Channel 


Offset 47-46 - Secondary Interrupt Channel (0000h).... RW 
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Some NMWwWhkLUN~1S 


1/0 = Ena/Disa IRQ15 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ14 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ13 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ12 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ11 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ10 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ8 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ7 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ5 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel 
ROSCVVOd! sssctssciesecsvsicseitudescadeentanes always reads 0) 
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel 
1/0 = Ena/Disa IRQO as Secondary Intr Channel 
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Offset 4B-48 — Power Management I/O Base ........-....00+ RW Offset 4D — Throttle / Clock Stop Control................0+0+ RW 





31-16 Reserved ooo... ceeeeseesesecereseeseeenes always reads 0 

15-7 Power Management I/O Register Base Address. 
Port Address for the base of the 128-byte Power 
Management I/O Register block, corresponding to 
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 
enables access to this register block. The definitions 
of the registers in the Power Management I/O 
Register Block are included later in this document, 
following the Power-Management-Specific PCI 
Configuration register descriptions and the Power 
Management Subsystem overview. 

6-0 0000001b 


Offset 4C — Host Bus Power Management Control........ RW 





7-4 Thermal Duty Cycle (THM_DTY) 
This 4-bit field determines the duty cycle of the 
STPCLK# signal when the THRM# pin is asserted 
low. The field is decoded as follows: 
OOOO Reserved ....... ee ceeeeeesceeececeteceeeeeeneeeteeees default 
0001 0-6.25% 
0010 6.25-12.50% 
0011 18.75-25.00% 
0100 31.25-37.50% 
0101 37.50-43.75% 
0110 43.75-50.00% 
0111 50.00-56.25% 
1000 56.25-62.50% 
1001 62.50-68.75% 
1010 68.75-75.00% 
1011 75.00-87.50% 
1100 75.00-81.25% 
1101 81.25-87.50% 
1110 87.50-93.75% 
1111 93.75-100% 
3. THRM Enable 
QO. WDisable s.csscsedsasi neces y default 
1 Enable 
2 Frame Input as Resume Event in C3 
Q” WIS ADI Sys cesses seetiscesssestessveesecedscestaceeeabedeisy default 
1 Enable 
Reserved oi.eceeceeeeeeseeeeseereeees always reads 0 
0 CPU Stop Grant Cycle Select 
0 From Halt and Stop Grant Cycle............ default 
1 From Stop Grant Cycle 
This bit is combined with I/O space Rx2C[3] for 
controlling the start of STPCLK# assertion during 
system suspend mode: 


= 





Rx2C[3] Rx4C[0] 
Function 4 Function 4 
VYOSpace CfgSpace STPCLK# Assertion 
0 x Immediate 
1 0 Wait for CPU Halt 
/ Stop Grant cycle 
1 1 Wait for CPU 
Stop Grant cycle 
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7 Throttle Timer Reset.......................c:ceeees def = 0 
6-5 Throttle Timer 
Ox: ASBit’ ane diccsen cen aoa ane Si default 
10 3-Bit 
11 2-Bit 
4 Fast Clock (7.5us) as Throttle Timer Tick 
O Disable.........cccecccccssssececececeessssseeeeeeees default 
1 Enable 
Reserved ssicinucvsietiesensiinas always reads 0 
2 Internal Clock Stop for PCI Idle 
O Disable ........cc ce ccccccsecscceceesessceeeeceenenees default 
1 Enable 
1 ‘Internal Clock Stop During C3 
O Disable.........cccecccecseseceeecessesseseeeeeeeees default 
1 Enable 
0 Internal Clock Stop During Suspend 
Oe - Wisables. cccieesicsitisacdeeiecienceens default 
1 Enable 


is) 
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Offset 53-50 - GP Timer Control (0000 0000h 





31-30 Conserve Mode Timer Count Value 
OO: WLG SECON sscsceccccsvecdiceecsensceessceeseensteess default 
O01 1/8 second 
10 1 second 
11 1 minute 
29 Conserve Mode Status 
This bit reads | when in Conserve Mode 
28 Conserve Mode Enable 
QO Disable ei.c.ch inne aunacncwuns default 
1 Enable 
27-26 Secondary Event Timer Count Value 
OO 2 milliseconds......... eee ceeeeeeeeeeneeeeees default 
O01 64 milliseconds 
10 % second 
11 by EOI + 0.25 milliseconds 
25 Secondary Event Occurred Status 
This bit reads | to indicate that a secondary event has 
occurred (to resume the system from suspend) and the 
secondary event timer is counting down. 
24 Secondary Event Timer Enable 
QO Disable..s.cecicccs Rete ewan eee default 
1 Enable 
23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 
15-8 GPO Timer Count Value (base defined by bits 1-0) 
Write to load count value; Read to get current count 


7  GP1 Timer Start 
On setting this bit to 1, the GP1 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GP1 timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP1 timer counts down to zero, then 
the GP1 Timer Timeout Status bit is set to one (bit-3 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP1 Timer Timeout Enable bit is set (bit-3 of the 


Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
6  GP1 Timer Automatic Reload 
0 GPI1 Timer stops at 0 oe default 
1 Reload GP1 timer automatically after counting 
down to 0 
5-4 GP1 Timer Base 
00 Disable .cic.ccstec ives cereale aie default 
Ol 1/4 msec 
10 1 second 


11 1 minute 
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GPO Timer Start 
On setting this bit to 1, the GPO timer loads the value 
defined by bits 15-8 of this register and starts 
counting down. The GPO timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GPO timer counts down to zero, then 
the GPO Timer Timeout Status bit is set to one (bit-2 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GPO Timer Timeout Enable bit is set (bit-2 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
GPO Timer Automatic Reload 

O GPO Timer stops at 0 wee default 

1 Reload GPO timer automatically after counting 

down to 0 


1-0 GPO Timer Base 


OO Disablesesci.scctec ce sslasseceecsveeveanees default 
O01 1/16 second 

10 1 second 

11 1 minute 
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Offset 54 — Power Well Control ................-s.sscesessreersereee WO Offset 61 — Program Interface Read Value.................... WO 

T Reserved uu... eeescsseeseseeceseeereeeenee always reads 0 7-0 Rx09 Read Value 

6 STR Power Well Output Gating The value returned by the register at offset 9h (Programming 
O° Disable vsiisc ccs cae an. default Interface) may be changed by writing the desired value to this 
1 Enable location. 

5 SUSC#=0 for STR 
OQ  Wisableg...ciasiieeita denise tiie default Offset 62 - Sub Class Read Valuce................ssssssrssssseverees WO 
1 Enable 7-0 Rx0A Read Value 

4 SUSST1#/ GPO3 Select The value returned by the register at offset OAh (Sub Class 
O SUSST Fa cicinedihedcniolancenine default Code) may be changed by writing the desired value to this 
1 GPO3 location. 

3. GPO2/SUSB# Select 
QO SUS BFiacexoxtcacseecsedctecesanceevcdtaesencacatnecncaead default Offset 63 - Base Class Read Valltte......c...cecccccosecseccosecseseee Wo 
1 GPO2 SEE eee 


7-0 Rx0B Read Value 
The value returned by the register at offset OBh (Base Class 
Code) may be changed by writing the desired value to this 
location. 


Before chip rev C, these definitions were reversed 
2 GPO1/SUSA# Select 

O>  -SUISAF vscecszevacedie geese cecadesdeadesdeetacsdaveesiess default 
1 GPOl1 

Before chip rev C, these definitions were reversed 

1-0 GPOO Output Selection 

00 From GPO (ACPI Rx4C[0)])................ default 
01 1Hz 
10 4Hz 
11 16 Hz 
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Hardware-Monitor-Specific Configuration Registers 


Offset 71-70 — Hardware Monitor I/O Base ...............00+ RW 
15-7 I/O Base (128-byte I/O space) ................. default = 0 
6-0 Fixed oe always reads 0000001b 

Offset 74 —Hardware Monitor Control .................s.s000+ RW 


7-4 Reserved 


3. Hardware Monitoring Interrupt 
OQ! SMI | acct nvare tiered ee eines default 
1 SCI 


2-1 Reserved 
0 Hardware Monitoring I/O Enable 


always reads 0 


Q Disable hardware monitor functions....... default 
1 Enable hardware monitor functions 
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System Management Bus-Specific Configuration Registers 


Offset 93-90 — SMBus I/O Base 
31-16 Reserved 
15-4 I/O Base (16-byte I/O space) 
3-0 Fixed 


always reads 0 
default = 00h 
always reads 0001b 


Offset D2 — SMBus Host Configuration 





T-A Reserved oieeeeeeeecsceescsseeeesseeeeseens always reads 0 
3 SMBus Interrupt Select 
Oo SMI siissduscacet deccdseelicteecokstatetiiks default 
1 SCI 


2-1 Reserved 


always reads 0 


0 SMBus Host Controller Enable 

Q Disable SMB controller functions ......... default 
1 Enable SMB controller functions 

Offset D3 — SMBus Host Slave Command..................++++ RW 
7-0 SMBus Host Slave Command Code.......... default=0 
Offset D4 — SMBus Slave Address for Port 1................. RW 
7-0 SMBus Slave Address for Port 1............... default=0 

Bit-O must be set to 0 for proper operation 
Offset D5 — SMBus Slave Address for Port 2................+ RW 
7-0 SMBus Slave Address for Port 2............... default=0 

Bit-O must be set to 0 for proper operation 
Offset D6 — SMBus Revision ID ...................ssccssssssscsssseee RO 


7-0 SMBus Revision Code 
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Power Management I/O-Space Registers 


Basic Power Management Control and Status 


I/O Offset 1-0 - Power Management Status...........000+ RWC 





The bits in this register are set only by hardware and can be 
reset by software by writing a one to the desired bit position. 


15 Wakeup Status (WAK_STS) ..... default = 0 
This bit is set when the system is in the suspend state 
and an enabled resume event occurs. Upon setting 
this bit, the system automatically transitions from the 
suspend state to the normal working state (from C3 to 
CO for the processor). 

T4-11 Reserved  eesechvecseseehis ancient always reads 0 

10 RTC Status (RTC_STS) .... ee default = 0 
This bit is set when the RTC generates an alarm (on 
assertion of the RTC IRQ signal). 


9 Sleep Button Status (SB_STS)................. default = 0 
This bit is set when the sleep button (SLPBTN# / 
IRQ6) is pressed. 

8 Power Button Status (PB_STS)............... default = 0 


This bit is set when the PWRBTN# signal is asserted 
LOW. If the PWRBTN# signal is held LOW for 
more than four seconds, this bit is cleared, the 
PBOR_STS bit is set, and the system will transition 
into the soft off state. 

7-6 Reserved oo. ceeereeeeee always reads 0 

5 Global Status (GBL_STS)....0 default = 0 
This bit is set by hardware when BIOS_RLS is set 
(typically by an SMI routine to release control of the 
SCI/SMI lock). When this bit is cleared by software 
(by writing a one to this bit position) the BIOS_RLS 
bit is also cleared at the same time by hardware. 

4 Bus Master Status (BM_STS) ........0..0.... default = 0 
This bit is set when a system bus master requests the 
system bus. All PCI master, ISA master and ISA 
DMA devices are included. 

3-1 Reserved ov. .sceceeeeeeseseeeceseeereesenes always reads 0 

0 ACPI Timer Carry Status (TMR_STS).. default = 0 
The bit is set when the 23” (31st) bit of the 24 (32) 
bit ACPI power management timer changes. 
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V/O Offset 3-2 - Power Management Enable ..............006 RW 





The bits in this register correspond to the bits in the Power 
Management Status Register at offset 1-0. 


U5: RESCrVOd.  cisssessincssncissssecicsosssssiicenstes always reads 0) 
14-11 Reserved oo. eeeeeeeee always reads 0 
10 RTC Enable (RTC_EN).......0 ee default = 0 


This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the RTC_STS bit is set. 

9 Sleep Button Enable (SB_EN).................. default = 0 
This bit may be set to trigger either an SCI or SMI 
when the SB_ STS bit is set. 

8 Power Button Enable (PB_EN)................ default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the PB_STS bit is set. 


7-6 Reserved oo..eeeeeeeeeeeeeeeeeeeeeeee always reads 0 
5 Global Enable (GBL_EN)........ a. default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the GBL_STS bit is set. 


A Reserved oe ccecesescseeeeeecnereees always reads 0 
3-1 Reserved oo. eeeceeeeeeseeecseeseeeeeees always reads 0 
0 ACPI Timer Enable (TMR_EN).............. default = 0 


This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the TMR_STS bit is set. 
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I/O Offset 5-4 - Power Management Control ..............++. RW 





15 
14 
13 


12-10 


9-3 


Soft Resume 

RESErved:  sacysyeiciinhesapetcsscosteeeccnsteess always reads 0 
Sleep Enable (SLP_EN)................05 always reads 0 
This is a write-only bit; reads from this bit always 
return zero. Writing a one to this bit causes the 
system to sequence into the sleep (suspend) state 
defined by the SLP_TYP field. 

Sleep Type (SLP_TYP) 

000 Normal On 

001 Suspend to RAM (STR) 

010 Suspend to Disk (STD) (also called Soft Off). 
The VCC power plane is turned off while the 
VCCS and VBAT planes remain on. 

Reserved 
Power On Suspend without Reset 
Power On Suspend with CPU Reset 

110 Power On Suspend with CPU/PCI Reset 

111 Reserved 
In any sleep state, there is minimal interface between 
powered and non-powered planes so that the effort 
for hardware design may be well managed. 

ReS€rved  casiccs.cesiencciestieecae. aves always reads 0 
Global Release (GBL_RLS)............. WO, default = 0 
This bit is set by ACPI software to indicate the 
release of the SCI / SMI lock. Upon setting of this 
bit, the hardware automatically sets the BIOS_STS 
bit. The bit is cleared by hardware when the 
BIOS_STS bit is cleared by software. Note that the 
setting of this bit will cause an SMI to be generated if 
the BIOS_EN bit is set (bit-5 of the Global Enable 
register at offset 2Ah). 
Bus Master Reload (BMS_RLD)............. default = 0 

0 Bus master requests are ignored by power 

management logic 
1 Bus master requests transition the processor 
from the C3 state to the CO state 

SCI Enable (SCI_EN)........ eee default = 0 
Selects the power management event to generate 
either an SCI or SMI: 

0 Generate SMI 

1 Generate SCI 
Note that certain power management events can be 
programmed individually to generate an SCI or SMI 
independent of the setting of this bit (refer to the 
General Purpose SCI Enable and General Purpose 
SMI Enable registers at offsets 22 and 24). Also, 
TMR_STS & GBL_STS always generate SCI and 
BIOS_STS always generates SMI. 


O11 
100 
101 
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31-24 Extended Timer Value (ETM_VAL) 


23-0 


This field reads back O if the 24-bit timer option is 
selected (Rx41 bit-3). 

Timer Value (TMR_VAL) 

This read-only field returns the running count of the 
power management timer. This is a 24/32-bit counter 
that runs off a 3.579545 MHz clock, and counts while 
in the SO (working) system state. The timer is reset to 
an initial value of zero during a reset, and then 
continues counting until the 14.31818 MHz input to 
the chip is stopped. If the clock is restarted without a 
reset, then the counter will continue counting from 
where it stopped. 


Power Management I/O-Space Registers 
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Processor Power Management Registers 


I/O Offset 13-10 - Processor & PCI Bus Control............ RW 


31-12 Reserved 


11 


10 


7-5 


SF cssciaes du tevias dopan tee aeu ieee ones always reads 0 
PCI Stop (PCISTP# asserted) when PCKRUN# is 
Deasserted (PCI_STP) 
QO? Enables. sscsdccdesdsscssesecccaccsseasssdectacscctestaseve default 
1 Disable 
PCI Bus Clock Run Without Stop (PCI_RUN) 
Q PCKRUN# will be de-activated after the PCI 
bus is idle for 26 ClOCKS...........c:ccccceceeeees default 
1 PCKRUN# is always asserted 
Host Clock Stop Enable (HOST_STP) 
QO STPCLK# will be asserted in the C3 state, but 
the CPU clock is not stopped ................. default 
1 CPU clock is stopped in the C3 state 
Assert SLP# for LVL3 Read 


QO: Disable wscccceiieccni deans dens default 
1 Enable 

Used in Slot-1 systems only. 

RES€rved:, iistetiescs cena cries noes always reads 0 


Throttling Enable (THT_EN). 
Setting this bit starts clock throttling (modulating the 
STPCLK# signal) regardless of the CPU state. The 
throttling duty cycle is determined by bits 3-0 of this 
register. 
Throttling Duty Cycle (THT_DTY) 
This 4-bit field determines the duty cycle of the 
STPCLK# signal when the system is in throttling 
mode (the "Throttling Enable" bit is set to one). The 
duty cycle indicates the percentage of time the 
STPCLK# signal is asserted while the Throttling 
Enable bit is set. The field is decoded as follows: 
0000 Reserved 

0001 0-6.25% 

0010 6.25-12.50% 

0011 18.75-25.00% 

0100 31.25-37.50% 

0101 37.50-43.75% 

0110 43.75-50.00% 

0111 50.00-56.25% 

1000 56.25-62.50% 

1001 62.50-68.75% 

1010 68.75-75.00% 

1011 75.00-87.50% 

1100 75.00-81.25% 

1101 81.25-87.50% 

1110 87.50-93.75% 

1111 93.75-100% 
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7-0 


Level 2 


pies Tee seeunstecs tose. gst teecee Nes always reads 0 
Reads from this register put the processor into the 
Stop Grant state (the VT82C686A asserts STPCLK# 
to suspend the processor). Wake up from Stop Grant 
state is by interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


I/O Offset 15 - Processor Level 3 (P_LVL3)...........sccceees RO 





7-0 


evel3: siksusieeesdslaniii. un always reads 0 
Reads from this register put the processor in the C3 
clock state with the STPCLK# signal asserted. If 
Rx10[9] = 1 then the CPU clock is also stopped by 
asserting CPUSTP#. Wake up from the C3 state is by 
interrupt INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 
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General Purpose Power Management Registers 


I/O Offset 21-20 - General Purpose Status (GP_STS).RWC 
15-14 Reserved oo... ee eeeeeeeeeees always reads 0 
13. AC97 Wakeup Status (WAKE_STS) 
Can be set only in suspend mode 
12. Battery Low Status (BL_STS) 
This bit is set when the BATLOW3# input is asserted 
low. 
11 Notebook Lid Status (LID_STS) 
This bit is set when the LID input detects the edge 
selected by Rx2C bit-7 (O=rising, 1=falling). 
10 Thermal Detect Status (THRM_STS) 
This bit is set when the THRM input detects the edge 
selected by Rx2C bit-6 (O=rising, 1=falling). 
9 USB Resume Status (USB_STS) 
This bit is set when a USB peripheral generates a 
resume event. 
8 Ring Status (RING_STS) 
This bit is set when the RING# input is asserted low. 
T° ‘“ReS@rved)  .iesctessnsteiiatiinseterett always reads 0 
6 GPI6/EXTSMI6 Toggle Status (GPI6_STS) 
This bit is set when the GPI6 pin is toggled. 
5 PME# Toggle Status (PME_STS) 
This bit is set when the PME# pin is toggled. 
4 GPI4/SLPBTN# Toggle Status (GPI4_STS) 
This bit is set when the GPI4 pin is toggled. 
3-2 (Reserved) sisssesseecetitiesenesisvatecst always reads 0 
1 GPI1 Status (GPI1_STS) 
This bit is set when the GPI1 pin is asserted low. 
0 EXTSMI# Status (EXT_STS) 
This bit is set when the EXTSMI# pin is asserted low. 


Note that the above bits correspond one for one with the bits 
of the General Purpose SCI Enable and General Purpose SMI 
Enable registers at offsets 22 and 24: an SCI or SMI is 
generated if the corresponding bit of the General Purpose SCI 
or SMI Enable registers, respectively, is set to one. 


The above bits are set by hardware only and can only be 
cleared by writing a one to the desired bit. 
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1V/O Offset 23-22 - General Purpose SCI Enable ............ RW 





15-14 Reserved oo... ee eeeeeeeeeees always reads 0 

13. Enable SCI on setting of the WAKE_STS bit def=0 

12 Enable SCI on setting of the BL_STS bit ...... def=0 

11 Enable SCI on setting of the LID_STS bit .....def=0 

10 Enable SCI on setting of the THRM_STS bit def=0 

9 Enable SCI on setting of the USB_STS bit ....def=0 

8 Enable SCI on setting of the RING_STS bit .def=0 

T ReSQFVED on.sciescciciscssetienveeneincie always reads 0 

6 Enable SCI on setting of the GPI6_STS bit....def=0 

5 Enable SCI on setting of the PME_STS bit....def=0 

4 Enable SCI on setting of the GPI4_STS bit....def=0 

3-2: “Reserved:  sisiiccneitisste. tntess always reads 0 

1 Enable SCI on setting of the GPI1_STS bit....def=0 

0 Enable SCI on setting of the EXT_STS bit ....def=0 

These bits allow generation of an SCI using a separate set of 
conditions from those used for generating an SMI. 


I/O Offset 25-24 - General Purpose SMI Enable........... RW 





15-14 Reserved oo. eeeeeeeeeees always reads 0 
13. Enable SMI on setting of the WAKE_STS bit def=0 
12. Enable SMI on setting of the BL_STS bit ..... def=0 
11 Enable SMI on setting of the LID_STS bit ....def=0 
10. Enable SMI on setting of the THRM_STS bit def=0 
9 Enable SMI on setting of the USB_STS bit ...def=0 
8 Enable SMI on setting of the RING_STS bit def=0 
7 ReServed  ssscesitsccisscsvessescicninan always reads 0 
6 Enable SMI on setting of the GPI6_STS bit...def=0 
5 Enable SMI on setting of the PME_STS bit...def=0 
4 Enable SMI on setting of the GPI4_STS bit...def=0 
B-2 Reserved ons eesseesesesessesesenenerenceneees always reads 0 
1 Enable SMI on setting of the GPI1_STS bit...def=0 
0 Enable SMI on setting of the EXT_STS bit....def=0 
These bits allow generation of an SMI using a separate set of 
conditions from those used for generating an SCI. 
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Generic Power Management Registers 


V/O Offset 29-28 - Global Status.......ssscsssecsssssesssessseseee RWE 
15-9 Reserved oo... ceeeeeeseereeees always reads 0 
8 PCKRUN# Resume Status (PRRSM_STS).... def=0 
This bit is set when PCI bus peripherals wake up the 
system by asserting PCKRUN# 

7 Primary IRQ Resume Status (PIRSM_STS) . def=0 
This bit is set at the occurrence of primary IRQs as 

defined in Rx45-44 of PCI configuration space 


6 Software SMI Status (SW_SMI_STS.)............ def=0 
This bit is set when the SMI_CMD port (offset 2F) is 
written. 

5 __ BIOS Status (BIOS_STS) .............. eee def=0 


This bit is set when the GBL_RLS bit is set to one 
(typically by the ACPI software to release control of 
the SCI/SMI lock). When this bit is reset (by writing 
a one to this bit position) the GBL_RLS bit is reset at 
the same time by hardware. 

4 Legacy USB Status (LEG_USB_STS)............ def=0 
This bit is set when a legacy USB event occurs. 


3.  GP1 Timer Time Out Status (GP1TO_STS).. def=0 
This bit is set when the GP1 timer times out. 


2 GPO Timer Time Out Status (GPOTO_STS).. def=0 
This bit is set when the GPO timer times out. 


1 Secondary Event Timer Time Out Status 


(STTIO STS) sicescdiaresivne dihatieseunk def=0 
This bit is set when the secondary event timer times 
out. 

0 Primary Activity Status (PACT_STS)............ def=0 


This bit is set at the occurrence of any enabled 
primary system activity (see the Primary Activity 
Detect Status register at offset 30h and the Primary 
Activity Detect Enable register at offset 34h). After 
checking this bit, software can check the status bits in 
the Primary Activity Detect Status register at offset 
30h to identify the specific source of the primary 
event. Note that setting this bit can be enabled to 
reload the GPO timer (see bit-O of the GP Timer 
Reload Enable register at offset 38). 


Note that SMI can be generated based on the setting of any of 
the above bits (see the offset 2Ah Global Enable register bit 
descriptions in the right hand column of this page). 


The bits in this register are set by hardware only and can only 
be cleared by writing a one to the desired bit position. 
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V/O Offset 2B-2A - Global Enable ...........ssssessessssessessevers RW 
15-9 Reserved ou... eeeeeeeseeeseenees always reads 0 


8 


PCKRUN# Resume Enable (PRRSM_EN) ....def=0 
This bit may be set to trigger an SMI to be generated 
when the PRRSM_STS bit is set. 

Primary IRQ Resume Enable (PIRSM_EN)..def=0 
This bit may be set to trigger an SMI to be generated 
when the PIRSM_STS bit is set. 

SMI on Software SMI (SW_SMI_EN)............ def=0 
This bit may be set to trigger an SMI to be generated 
when the SW_SMI_STS bit is set. 

SMI on BIOS Status (BIOS_EN)................. def=0 
This bit may be set to trigger an SMI to be generated 
when the BIOS_STS bit is set. 


SMI on Legacy USB (LEG_USB_EN)............ def=0 
This bit may be set to trigger an SMI to be generated 
when the LEG_USB_STS bit is set. 

SMI on GP1 Timer Time Out (GP1TO_EN) .def=0 
This bit may be set to trigger an SMI to be generated 
when the GP1TO_STS bit is set. 

SMI on GPO Timer Time Out (GPO0TO_EN) .def=0 
This bit may be set to trigger an SMI to be generated 
when the GPOTO_STS bit is set. 

SMI on Secondary Event Timer Time Out 
(STOLEN) ssiigetscisenlsnetetesstevenoresvena hig yenesbarters def=0 
This bit may be set to trigger an SMI to be generated 
when the STTO_STS bit is set. 

SMI on Primary Activity (PACT_EN)........... def=0 
This bit may be set to trigger an SMI to be generated 
when the PACT_STS bit is set. 
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I/O Offset 2D-2C - Global Control (GBL_CTL)............ RW 





15-9 Reserved 


8 


SMI Active (INSMI) 
O SMI Inactive... eee eeeeceeeeeeseeeeeneeee default 
1 SMI Active. If the SMIIG bit is set, this bit 
needs to be written with a | to clear it before 
the next SMI can be generated. 
LID Triggering Polarity 
O Rising Edge wo... eee eee eeeeeeeeeeeeeeees default 
1 Falling Edge 
THRM# Triggering Polarity 
Or Ruste Ed SG .iccsigsdsecsepsseessnsscsevseaseeesanescs default 
1 Falling Edge 
Battery Low Resume Disable 


O Enable resume ........ ee eeeeeeeceeeeeeeeeeeees default 
1 Disable resume from suspend when 
BATLOWi# is asserted 
SMI Lock (SMITG) 


0 Disable SMI Lock 
1 Enable SMI Lock (SMI low to gate for the 
NEXt SMI) ..... ec eeeeececeesseeeeseeceesssteeeesseeeees default 

Wait for Halt / Stop Grant Cycle for STPCLK# 
Assertion 

OQ DON Walltiicccccwassccciesideseed ceed default 

1 Wait 
This bit works with Rx4C[7] of PCI configuration 
space to control the start of STPCLK# assertion. 
Power Button Triggering Select 

0 SCI/SMI generated by PWRBTN# rising edge 


1 SCI/SMI generated by PWRBTN# low level 
Set to zero to avoid the situation where PB_STS is set 
to wake up the system then reset again by 
PBOR_STS to switch the system into the soft-off 
state. 

BIOS Release (BIOS_RLS) 
This bit is set by legacy software to indicate release 
of the SCI/SMI lock. Upon setting of this bit, 
hardware automatically sets the GBL_STS bit. This 
bit is cleared by hardware when the GBL_STS bit 
cleared by software. 
Note that if the GBL_EN bit is set (bit-5 of the Power 
Management Enable register at offset 2), then setting 
this bit causes an SCI to be generated (because setting 
this bit causes the GBL_STS bit to be set). 
SMI Enable (SMI_EN) 
0 Disable all SMI generation... default 
1 Enable SMI generation 
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I/O Offset 2F - SMI Command (SMI_CMD) ...........s0+ RW 
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7-0 SMI Command 


Writing to this port sets the SW_SMI_STS bit. Note 
that if the SW_SMI_EN bit is set (see bit-6 of the 
Global Enable register at offset 2Ah), then an SMI is 
generated. 
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I/O Offset 33-30 - Primary Activity Detect Status....... RWC 





These bits correspond to the Primary Activity Detect Enable 
bits in offset 37-34. All bits default to 0, are set by hardware 
only, and may only be cleared by writing 1s to the desired bit. 


31-11 Reserved ou. eeeeesseceeeeeeneeeeenes always read 0 
10 Audio Access Status ...........ccssscccssssseeees (AUD_STS) 
Set if Audio is accessed via I/O port ??. 


9 Keyboard Controller Access Status..... (KBC_STS) 
Set if the KBC is accessed via I/O port 60h. 


8 VGA ACCESS StatUS........cccssccrcssssrcccsseee (VGA_STS) 
Set if the VGA port is accessed via I/O ports 3BO0- 
3DFh or memory space AO000-BFFFFh. 

7 Parallel Port Access Status...........ssseccee (LPT_STS) 
Set if the parallel port is accessed via I/O ports 278- 
27Fh or 378-37Fh (LPT2 or LPT 1). 

6 Serial Port B Access Status .............. (COMB_STS) 
Set if the serial port is accessed via I/O ports 2F8- 
2FFh or 2E8-2Efh (COM2 and COM4 respectively). 

5 Serial Port A Access Status ...........06. (COMA_STS) 
Set if the serial port is accessed via I/O ports 3F8- 
3FFh or 3E8-3EFh (COM1 and COM3, respectively). 

4 = Floppy Access Status.............scssssssesseeee (FDC_STS) 
Set if the floppy controller is accessed via I/O ports 
3F0-3F5h or 3F7h. 

3 Secondary IDE Access Status............... (SIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
170-177h or 376h. 

2 Primary IDE Access Status................. (PIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
1FO-1F7h or 3F6h. 

1‘ Primary Interrupt Activity Status......(PIRQ_ STS) 
Set on the occurrence of a primary interrupt (enabled 
via the "Primary Interrupt Channel" register at 
Function 4 PCI configuration register offset 44h). 

0 PCI Master Access Status ..............c000 (DRQ_STS) 
Set on the occurrence of PCI master activity. 


Note: The bits above correspond to the bits of the Primary 
Activity Detect Enable register at offset 34 (see right hand 
column of this page): if the corresponding bit is set in that 
register, setting of the above bits will cause the PACT_STS bit 
to be set (bit-O of the Global Status register at offset 28). 
Setting of PACT_STS may be set up to enable a "Primary 
Activity Event": an SMI will be generated if PACT_EN is set 
(bit-O of the Global Enable register at offset 2Ah) and/or the 
GPO timer will be reloaded if the "GPO Timer Reload on 
Primary Activity" bit is set (bit-O of the GP Timer Reload 
Enable register at offset 38 on this page). 

Note: Bits 2-9 above also correspond to bits of the GP Timer 
Reload Enable register (see offset 38 on next page): If bits are 
set in that register, setting a corresponding bit in this register 
will cause the GP1 timer to be reloaded. 
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I/O Offset 37-34 - Primary Activity Detect Enable........ RW 





These bits correspond to the Primary Activity Detect Status 
bits in offset 33-30. Setting of any of these bits also sets the 
PACT_STS bit (bit-0 of offset 28) which causes the GPO timer 
to be reloaded (if PACT_GPO_EN is set) or generates an SMI 
(if PACT_EN is set). 


31-11 Reserved ones eseesecneeeeeneees always read 0 
10 SMT on Audio Status...............cccccssseceees (KBC_EN) 
0 Don't set PACT_STS if AUD_STS is set .... def 
1 Set PACT_STS if AUD_STS is set 
9 SMI on Keyboard Controller Status..... (KBC_EN) 
0 Don't set PACT_STS if KBC_STS is set..... def 
1 Set PACT_STS if KBC_STS is set 
8 SMT on VGA Status...........ccsssccssscssesees (VGA_EN) 
0 Don't set PACT_STS if VGA_STS is set.... def 
1 Set PACT_STS if VGA_STS is set 
7 SMI on Parallel Port Status............sccccee (LPT_EN) 
0 Don't set PACT_STS if LPT_STS is set...... def 
1 Set PACT_STS if LPT_STS is set 
6  SMIon Serial Port B Status................ (COMB_EN) 
0 Don't set PACT_STS if COMB_STS is set. def 
1 Set PACT_STS if COMB. STS is set 
5 SMT on Serial Port A Status.............. (COMA_EN) 
0 Don't set PACT_STS if COMA_STS is set. def 
1 Set PACT_STS if COMA_STS is set 
4 SMI on Floppy Status ............ccessssseeeeee (FDC_EN) 
0 Don't set PACT_STS if FDC_STS is set..... def 
1 Set PACT_STS if FDC_STS is set 
3. SMI on Secondary IDE Status............... (SIDE_EN) 
0 Don't set PACT_STS if SIDE_STS is set.... def 
1 Set PACT_STS if SIDE_STS is set 
2 SMI on PrimaryIDE Status.................... (PIDE_EN) 
0 Don't set PACT_STS if PIDE_STS is set.... def 
1 Set PACT_STS if PIDE_STS is set 
1 SMlIon Primary INTR Status.............. (PIRQ_EN) 
0 Don't set PACT_STS if PIRQ_STS is set.... def 
1 Set PACT_STS if PIRQ_STS is set 








0  SMIon PCI Master Status ...............000 (DRQ_EN) 
0 Don't set PACT_STS if DRQ_STS is set .... def 
1 Set PACT_STS if DRQ_STS is set 
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V/O Offset 3B-38 - GP Timer Reload Enable ...............0+ RW 
All bits in this register default to 0 on power up. 
31-8 Reserved occ cececeeecceseeseesecseeeeeeees always read 0 


7 Enable GP1 Timer Reload on KBC Access 
0 Normal GP1 Timer Operation 
1 Setting of KBC_STS causes the GP1 timer to 
reload. 
6 Enable GP1 Timer Reload on Serial Port Access 
0 Normal GP1 Timer Operation 
1 Setting of COMA_STS or COMB_STS causes 
the GP1 timer to reload. 


S. Reserved siscosiestncencucnaisises always read 0) 


4 Enable GP1 Timer Reload on VGA Access 
0 Normal GP1 Timer Operation 
1 Setting of VGA_STS causes the GP1 timer to 
reload. 
3. Enable GP1 Timer Reload on IDE/Floppy Access 
0 Normal GP1 Timer Operation 
1 Setting of FDC_STS, SIDE_STS, or 
PIDE_STS causes the GP 1 timer to reload. 


2-1 Reserved oo. cececeseseceseceeeeecneeeees always read 0 


0 Enable GPO Timer Reload on Primary Activity 
0 Normal GPO Timer Operation 
1 Setting of PACT_STS causes the GPO timer to 
reload. Primary activities are enabled via the 
Primary Activity Detect Enable register (offset 
37-34) with status recorded in the Primary 
Activity Detect Status register (offset 33-30). 
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General Purpose I/O Registers 


V/O Offset 44 — External SMI Input Value 
TEX TISMIL VAL) svccscsscosdsssccccoscsosssssovscscecssccscestnbascossvesssocesss RO 





Depending on the configuration, up to 8 external SCI/SMI 
ports are available as indicated below. The state of these 
inputs may be read in this register. 


7  GPI7 Input Value (RING#) 


6 GPI6 Input Value (SMBALRT#) 
5 GPI5 Input Value (PME#) 
4  GPI4 Input Value (SLPBTN#) 
3. GPI3 Input Value (LID) 
2  GPI2 Input Value (BATLOW#) 
1 GPI1 Input Value 
0 EXTSMI# Input Value 
I/O Offset 45 — IRQ / Resume Status. .............sssccssscssees RW 





7-4 Reserved 
FM SMI or Serial SMI Status 
Hardware Monitor IRQ Status 
SMBus IRQ Status 

SMBus Resume Status 


orn WwW 
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I/O Offset 4B-48 - GPI Port Input Value (GPI_VAL)....RO 
31-24 Reserved ou... eeeeeeeeeeeeeees always read 0 
23-16 GPI[23-16] by Refresh Scan...........0..0.... Read Only 
15-12 Reserved oo... eeeeeeeeteeeeeeees always read 0 

11-0 GPI[11-0] Input Value... Read Only 


V/O Offset 4F-4C - GPO Port Output Value (GPO_VAL)RW 


Reads from this register return the last value written (held on 


chip) 
31-26 Reserved on. cceceeeseeceseeneeeeeees always reads 0 
25-0 GPO[25-0] Output Value................ def = 3FFFFFFh 
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System Management Bus I/O-Space Registers 
The base address for these registers is defined in Rx93-90 of 
the Function 4 PCI configuration registers. The System 


Management Bus I/O space is enabled for access by the system 
if RxD2[0] = 1. 


7-5 Reserved oo... eee eeeeeeeeeeeeees always reads 0 
4 = Failed Bus Transaction..............scscscssesssssesseees RWC 
0 SMBus interrupt not caused by failed bus 
TLANSACTION 0.0... eeeeeeeneeceeeeeeeeeceteeeeneeeenees default 


1 SMBus interrupt caused by failed bus 
transaction. This bit may be set when the 
KILL bit (I/O Rx02[1]) is set and can be 
cleared by writing a | to this bit position. 


3 Buss Collision............ssscssssssssssessessesessevsesessersevees RWC 
0 SMBus interrupt not caused by transaction 
COUISIOM sissies cceesccsvedeventsverseesetestecsoernteasiey default 


1 SMBus interrupt caused by transaction 
collision. This bit is only set by hardware and 
can be cleared by writing a | to this bit 


position. 
2 Device Error ...........scscesscssssscescssescsscssesesesesesees RWC 
0 SMBus interrupt not caused by generation of 
an SMBus transaction error.............00+ default 


1 SMBus interrupt caused by generation of an 
SMBus transaction error (illegal command 
field, unclaimed host-initiated cycle, or host 
device timeout). This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


1 SMBus Interrupt... esccssscsscsensesesessneeees RWC 
0 SMBus interrupt not caused by host command 
(0F0) 0018) (ol C0) | er default 


1 SMBus interrupt caused by host command 
completion. This bit is only set by hardware 
and can be cleared by writing a | to this bit 


position. 
O. THOSEIBUSY ssisccvcccssccctecacdescisensteveccesonsssescssncsescecvses RO 
0 SMBus controller host interface is not 
processing a command ............eeeeeeeeeees default 


1 SMBus host controller is busy processing a 
command. None of the other SMBus registers 
should be accessed if this bit is set. 
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V/O Offset 01h — SMBus Slave Status........sssssesssseeseeee RWE 
7-6 Reserved oo... eeeeeeeeeeeerees always reads 0 

5 Allert Status... sesssssssscccscesesesessesssenessesners RWC 

0 SMBus interrupt not caused by SMBALERT# 
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1 


SOMA oiteceeevttatieesicaneees cactascssaatecrseatvievie default 
SMBus interrupt caused by SMBALERT# 
signal. This bit will be set only if the Alert 
Enable bit is set in the SMBus Slave Control 
Register at I/O Offset RO8[3]. This bit is only 
set by hardware and can be cleared by writing 
a | to this bit position. 


4 Shadow 2 Status..........cccccccssccccscssscsssssscscecessees RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 2......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 2. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


3 —-_ Shadow 1 Status...........ccccccssscccssssccssssseccreeceesees RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 1......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 1. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


2 ~  SlaVE Status sviscscccrcsscssicsscssescsscscsssevcesscessesvaceees RWC 


0 


1 


SMBus interrupt not caused by slave event 
TALC: sncsgcctesience cipeensusectensSevsaeanseosewenneees default 
SMBus interrupt or resume event caused by 
slave cycle event match of the SMBus Slave 
Command Register at PCI Function 4 
Configuration Offset D3h (command match) 
and the SMBus Slave Event Register at 
SMBus Base + Offset 0Ah (data event match). 
This bit is only set by hardware and can be 
cleared by writing a | to this bit position. 


Do ROSCrved sssisssstcesseiitiatesseenneess always reads 0 
O = STAVE. BUSY ssesssciscsssssssccsenssvsscessasssessdessecseassenaceosss RO 


0 


1 


SMBus controller slave interface is not 
PTOCESSING ata ...... ee eeeeeseeceeeesteeeeeees default 
SMBus controller slave interface is busy 
receiving data. None of the other SMBus 
registers should be accessed if this bit is set. 
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V/O Offset 02h - SMBus Host Control...........ssessseessseeeee RW 
7 Reserved 
6 = Start 

0 Writing 0 has no effect... ee default 
1 Start Execution of Command 
Writing a | to this bit causes the SMBus 
controller host interface to initiate execution of 
the command programmed in the SMBus 
Command Protocol field (bits 4-2). All 
necessary registers should be programmed 
prior to writing a | to this bit. The Host Busy 
bit (SMBus Host Status Register bit-0) can be 
used to identify when the SMBus controller 
has completed command execution. 
5 Reserved. isiciscisscssccueinaen rman always reads 0 
4-2, SMBus Command Protocol 
000 Quick Read or Write ...........cccccceeeseeeees default 
001 Byte Read or Write 
010 Byte Data Read or Write 
011 Word Data Read or Write 
100 Reserved 
101 Block Read or Write 
110 Reserved 
111 Reserved 
1___ Kill Transaction in Progress 
0 Normal host controller operation ........... default 
1 Stop host transaction currently in progress. 
Setting this bit also sets the FAILED status bit 
(Host Status bit-4) and asserts the interrupt 
selected by the SMB Interrupt Select bit 
(Function 4 SMBus Host Configuration 
Register RxD2[3]). 
0 Interrupt Enable 
0 Disable interrupt generation.................. default 
1 Enable generation of interrupts on completion 
of the current host transaction. 
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I/O Offset 03h — SMBus Host Command...................0000 RW. 

7-0 SMBUS Host Command .................006 default = 0 

This field contains the data transmitted in the 
command field of the SMBus host transaction. 


V/O Offset 04h — SMBus Host Address..........1.+sssssessese00e RW. 
The contents of this register are transmitted in the address field 
of the SMBus host transaction. 

7-1 SMBUS AdAdFresS .............c:ccccsceeseesseeeeeees default = 0 
This field contains the 7-bit address of the targeted 
slave device. 

0 SMBUS Read or Write 
QO Execute a WRITE command ................. default 
1 Execute a READ command 


V/O Offset 05h — SMBus Host Data 0 .............sscesssessseseees RW 
The contents of this register are transmitted in the Data 0 field 
of SMBus host transaction writes. On reads, Data 0 bytes are 
stored here. 

7-0 SMBUS Data 0.0.0.0... cece cceceesteeeeeees default = 0 
For Block Write commands, this field is programmed 
with the block transfer count (a value between | and 
32). Counts of 0 or greater than 32 are undefined. 
For Block Read commands, the count received from 
the SMBus device is stored here. 


I/O Offset 06h — SMBus Host Data 1 .................scssscsssees RW 
The contents of this register are transmitted in the Data 1 field 
of SMBus host transaction writes. On reads, Data | bytes are 
stored here. 

7-0 SMBUS Data Louw... cc ccececsteeeeeees default = 0 


V/O Offset 07h — SMBus Block Data .........::ssscecessseeeesseee RW 
Reads and writes to this register are used to access the 32-byte 
block data storage array. An internal index pointer is used to 
address the array. It is reset to 0 by reads of the SMBus Host 
Control register (I/O Offset 2) and incremented automatically 
by each access to this register. The transfer of block data into 
(read) or out of (write) this storage array during an SMBus 
transaction always starts at index address 0. 

7-0 SMBUS Block Data... eee default = 0 


-94- System Management Bus I/O-Space Registers 


Technologies, Ine. VT82C686A 


V/O Offset 08h — SMBus Slave Control............s:+ssses000e RW. 
7-4 Reserved 
3. SMBus Alert Enable 
QO: Disable: sssissctcces Sasi Sietetonseeerencdieduseas sieve default 
1 Enable generation of an interrupt or resume 
event on the assertion of the SMBALERT# 


signal 
2 SMBus Shadow Port 2 Enable 
Oe. Disable ccuccscct siesta ential a default 


1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 2 register (PCI 
function 4 configuration register RxD5). 

1 SMBus Shadow Port 1 Enable 

O° WDisablesscccsscessssieseccseesssessousdeesetesctisstesss default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port | register (PCI 
function 4 configuration register RxD4). 

0 SMBus Slave Enable 

QO. Disable a. csvssedes siicete cess ks default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus host controller slave port of 10h, a 
command field which matches the SMBus 
Slave Command register (PCI function 4 
configuration register RxD3), and a match of 
one of the corresponding enabled events in the 
SMBus Slave Event Register (I/O Offset OAh). 


Revision 1.1 April 15, 1999 


I/O Offset 09h — SMBus Shadow Command .................++ RO 


This register is used to store command values for external 
SMBus master accesses to the host slave and slave shadow 


ports. 

7-0 Shadow Comman...................::cccccceeeees default = 0 
This field contains the command value which was 
received during an external SMBus master access 
whose address field matched the host slave address 
(10h) or one of the slave shadow port addresses. 

I/O Offset 0Ah — SMBus Slave Event ...............ccssssscssees RW 


This register is used to enable generation of interrupt or 
resume events for accesses to the host controller’s slave port. 
15-0 SMBus Slave Event .........0.0..0. ee default = 0 
This field contains data bits used to compare against 
incoming data to the SMBus Slave Data Register (I/O 
Offset OCh). When a bit in this register is set and the 
corresponding bit the Slave Data register is also set, 
an interrupt or resume event will be generated if the 
command value matches the value in the SMBus 
Slave Command register and the access was to 
SMBus host address 10h. 


I/O Offset 0OCh — SMBus Slave Data ...............cssssccsssseee RO 


This register is used to store data values for external SMBus 
master accesses to the shadow ports or the SMBus host 
controller’s slave port. 

15-0 SMBus Slave Data... ee default = 0 
This field contains the data value which was 
transmitted during an external SMBus master access 
whose address field matched one of the slave shadow 
port addresses or the SMBus host controller slave 
port address of 10h. 
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Hardware Monitor I/O Space Registers 

The I/O base address for access to the Hardware Monitor 
registers is defined in Rx71-70 of function 4 PCI configuration 
space. The hardware monitor I/O space is enabled for I/O 
access by the system if Rx74[0] = 1. 


Offset 13 — Analog Data 15-8 ..............cccssssssssssssscssssrsreeees RW 





Offset 1F — TSENS3 Temperature Reading................000+ RW 





Temperature sensor 3 is an internal bandgap-type sensor which 
has 10-bit resolution. The high order 8 bits are stored here and 
the low order 2 bits are stored in Rx49[7-6]. Only the high 
order 8 bits are used for comparison with the limit values in 
offsets 1D and 1E. 


Offset 20 — TSENS1 Temperature Reading ..............000+ RW 





Temperature sensor | is an external sensor input on pin W13 
which has 10-bit resolution. The high order 8 bits are stored 
here and the low order 2 bits are stored in Rx4B[7-6]. Only 
the high order 8 bits are used for comparison with the limit 
values in offsets 39 and 3A. 


Offset 21 — TSENS2 Temperature Reading ...............0008+ RW 





Temperature sensor 2 is an external sensor input on pin Y13 
which has 10-bit resolution. The high order 8 bits are stored 
here and the low order 2 bits are stored in Rx49[5-4]. Only 
the high order 8 bits are used for comparison with the limit 
values in offsets 3D and 3E. 


Offset 22 — VSENS1 (Pin U13) Voltage Reading (2.0V).RW 
Offset 23 — VSENS2 (Pin V13) Voltage Reading (2.5V).RW 
Offset 24 — Internal Core Voltage Reading (3.3V) ......... RW. 
Offset 25 - VSENS3 (Pin W14) Voltage Reading (5V) ..RW 
Offset 26 — VSENS4 (Pin Y14) Voltage Reading (12V)..RW 
Offset 27 — VSENS4 (Pin Y14) Voltage Reading (12V)..RW 











Offset 29 — FAN] (Pin T12) Count Reading ...............008+ RW 





Offset 2A — FAN2 (Pin U12) Count Reading ..............00+ RW 





The above two locations store the number of counts of the 
internal clock per fan revolution. 
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Offset 2B — VSENS1 Voltage High Limit (CPU 2.0V)... RW 
Offset 2C — VSENS1 Voltage Low Limit (CPU 2.0V) ... RW 


Offset 2D — VSENS2 Voltage High Limit (NB 2.5V)..... RW 
Offset 2E — VSENS2 Voltage Low Limit (NB 2.5V)...... RW 


Offset 3A — TSENS1Hot Temp Hysteresis Lo Limit...... RW 
Offset 3B — FAN] Fan Count Limit ..............ccccsssssssseeees RW 
Offset 3C — FAN2 Fan Count Limit...............cccsssssssssees RW 


The above two locations store the number of counts of the 
internal clock per fan revolution for the low limit of the fan 
speed. 





Note: For high limits, comparisons are “greater than” 
comparisons. For low limits, comparisons are “less than or 
equal” comparisons. 


One consequence of the above is that if high limits are set to 
all ones (FFh or 11111111b), interrupts are disabled for high 
limits (i.e., interrupts will only be generated for cases when 
voltages are equal to or below the low limits). 
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Offset 40 —Hardware Monitor Configuration ................ RW 
7 Initialization 
O Normal operation... ee eeeeeeeeee default 


1 Restore power-up default values to this 
register, the interrupt status and mask registers, 
the FAN/RST#/OS# register, and the OS# 
Configuration / Temperature Resolution 
register. This bit automatically clears itself 
since the power-on default is 0. 

6 Chassis Intrusion Reset 


O Normal operation... eee default 
1 Reset the Chassis Intrusion pin 
5-4 Reserved (R/W) .........:.:ccsscceesecseeeeneeeeees default = 0 


3 Hardware Monitor Interrupt Clear 
0 Normal operation 
1 Clear the hardware monitor interrupt output 
(does not effect the contents of the interrupt 
status register). Normally set during interrupt 
SCLVICS sericictsertetesorasreeuneeettaaeastentes default 
Z. . RESEVVEd  sesessticedesiedcineitevioasciaieancss always reads 0 
1 Hardware Monitor Interrupt Enable 
0 Disable hardware monitor interrupt output.. def 
1 Enable hardware monitor interrupt output 
0 Start 
0 Place hardware monitor in standby mode.... def 
1 Enable startup of hardware monitor logic. 
At startup, limit checking functions and 
scanning begins. All high and low limits 
should be set prior to turning on this bit. Note: 
the hardware monitor interrupt output will not 
be cleared if the user writes a zero to this bit 
after an interrupt has occurred (the hardware 
monitor interrupt clear bit must be used for this 


purpose). 
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Offset 41 —Hardware Monitor Interrupt Status 1........... RO Offset 43 —Hardware Monitor Interrupt Mask 1 .......... RW 





7 Fan 2 Error 
ORD (0-3 uk 0) nn default 
1 Fan 2 count limit exceeded 

6 Fan 1 Error 
QO) NOPemORs s.s..tccces<osescecccteesaeeiei deceit default 
1 Fan 1 count limit exceeded 

5 FROSCrVER: ssscsssscdsssecsosscsovsesessasssosesies always reads 0 


4  TSENS1 Temperature Error 
O® INO sC0tOR ess sccss cheastecvieeensecataectexsautectandcoees: default 
1 High or low hot temperature limit exceeded. 
The interrupt mode is determined by 
Temperature Resolution register Rx4B[1-0]. 
3. VSENS3 Voltage Error (5V) 
> ING 1G 0TOT asscessceduceuctaccncns convectans Ganccngecsesetexe default 
1 High or low limit exceeded 
2 Internal Core VCC Voltage Error (3.3V) 
US (os \ucelmmtene remem ere terres default 
1 High or low limit exceeded 
1 VSENS2 Voltage Error (2.5V NB Core Voltage) 
OQ) INO CELOT sec ccsscseiecidcneseetetectecan sev edeeeeestiees default 
1 High or low limit exceeded 
0 VSENS1 Voltage Error (2.0V CPU Core Voltage) 
Os NGS TION Ge sccsiaessccueracetentds Mesedestarcanstepenneens default 
1 High or low limit exceeded 


Offset 42 -—Hardware Monitor Interrupt Status 2........... RO 





7 TSENS3 (Internal Bandgap) Temp Error 
Q. NOs6fforissccn.canaivihcaeches ae: default 
1 High or low hot temperature limit exceeded. 
Interrupt mode is determined by Rx4B[5-4]. 
6-5 Reserved occ eeeeeeeeeeeeeees always reads 0 
4 Chassis Error 
OQ NG CIrOfaisikikwhc Gidea default 
1 Chassis Intrusion has gone high 
3. TSENS2 Temperature Error 
Oo INOsGIHOR : seecesceccxciiteetaacehetseettcancheo neers default 
1 High or low hot temperature limit exceeded. 
Interrupt mode is determined by Rx4B[3-2]. 
2 Minus 5V Voltage Error (-5V) 
Oe ING C0tOT es sic edaes catececsceettexncstecesscuerdesteneeade default 
1 High or low limit exceeded 
1 Minus 12V Voltage Error (-12V) 


1 High or low limit exceeded 
0  VSENS4 Voltage Error (12V) 

0. INO6ffOF.::.ncccuchie nent een aie default 

1 High or low limit exceeded 
Note: When either status register is read, status conditions in 
that register are reset. In the case of voltage priority 
indications, if two or more voltages were out of limits, then 
another indication would automatically be generated if it was 
not handled during interrupt service. Errant voltages may be 
disabled in the control register until the operator has time to 
clear the errant condition or set the limit higher or lower. 
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Fan 2 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
Fan 1 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
TSENS1 Thermal Alarm Control Mask 
0 Enable TSENSI over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set )def 
1 Disable 
TSENS1 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
VSENS3 Voltage Error Mask (5V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
Internal Core VCC Voltage Error Mask (3.3V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
VSENS2 Voltage Error Mask (2.5V NB Core) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
VSENS1 Voltage Error Mask (2.0V CPU Core) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 


Offset 44 —Hardware Monitor Interrupt Mask 2.......... RW 
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TSENS3 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
TSENS3 Thermal Alarm Control Mask 
0 Enable TSENS3  over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set) def 
1 Disable 
TSENS2 Thermal Alarm Control Mask 
0 Enable TSENS2 over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set) def 
1 Disable 
Chassis Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
TSENS2 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
Minus 5V Voltage Error Mask (-5V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
Minus 12V Voltage Error Mask (-12V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
VSENS4 Voltage Error Mask (12V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
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Offset 47 —Hardware Monitor Fan Configuration......... RW 





7-6 Fan2 RPM Control 
00 Divide by 1 
Ol. Divide DY2: setisicc uci sone cctsses istesectnesees default 
10 Divide by 4 
11 Divide by 8 
5-4 Fan 1 RPM Control 
00 Divide by 1 
Ol Divide Dy 2... csc eles default 
10 Divide by 4 
11 Divide by 8 
3-0 Reserved o...seeecececeeseecceseeseeeeeneees always reads 0 


Offset 49 -Hardware Monitor Temp Low Order ValueRW 


7-6 TSENS3 Value Low-Order Bits 
Upper 8 bits are stored in offset 1Fh 
5-4 TSENS2 Value Low-Order Bits 


Upper 8 bits are stored in offset 21h 
3. Over Temperature Active Low for PMU to 
Control Stop Clock 


(Oe DY ict: 10) (ee default 
1 Enable 

2 Chassis Active Low Output 20 msec 
QO) Disable wisi. ccsedcvecsscescsecc asc ssssencdeveesoecace default 
1 Enable 

1 ‘Interrupt Active High Output 
OQ: Disable: iciksacienncindeciacdes default 
1 Enable 


O = Reserved nnn. cseeeescseeeseeeerereserenees always reads 0 
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Offset 4B -Temperature Interrupt Configuration ........ RW 

7-6 TSENS1 Value Low-Order Bits.................. def = 00 
Upper 8 bits are stored in offset 20h 

5-4 TSENS3 Hot Temp Interrupt Mode ........... def = 01 

3-2 TSENS2 Hot Temp Interrupt Mode ........... def = 01 

1-0 TSENS1 Hot Temp Interrupt Mode........... def = 01 
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The following applies to each of the above 3 fields 

00 Default Interrupt Mode. An interrupt occurs if 
the temperature goes above the hot limit. The 
interrupt will be cleared once the status register 
is read, but will be generated again when the 
next conversion is completed. Interrupts will 
continue to be generated until the temperature 
goes below the hysteresis limit. 

01 One-Time Interrupt Mode. An interrupt is 
generated if the temperrature goes above the 
hot limit. The interrupt will be cleared when 
the status register is read. Another interrupt 
will not be generated until the temperature first 
drops below the hysteresis limit............. default 

10 Comparator mode. An interrupt occurs if the 
temperature goes above the hot limit. This 
interrupt remains active until the temperature 
goes below the hot limit (i.e., no hysteresis). 

11 Default Interrupt Mode (same as 00) 
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Offset 9 - Programming Interface (OOh)..............0ccecsssssees RO 


Function 5 & 6 Registers - AC97 Audio & Modem Codecs 
The codec interface is hardware compatible with AC97 and 
SoundBlaster Pro. There are two sets of software accessible 
registers: PCI configuration registers and I/O registers. The 
PCI configuration registers for the Audio Codec are located in 
the function 5 PCI configuration space of the VT82C686A. 
The PCI configuration registers for the Modem Codec are 
located in the function 6 PCI configuration space. The I/O 
registers are located in the system I/O space. 


PCI Configuration Space Header — Function 5 Audio 


Offset 1-0 - Vendor ID................sssssssssssssessscssesssssssessseseseseo RO 
0-7 Vendor ID _............ (1106h = VIA Technologies) 
Offfset 3-2 - Device ID................ccsrsersrsesscessssreessserersesossees RO 
0-7 DeviceID (3058h = 82C686A Audio Codec) 
Offset 5-4 - Commanhd...........s.scscscscersrersressscacscssnsssesersseseee RW 
15-10 Reserved oo... eee eeeeeeeeeeees always reads 0 
9 Fast Back-to-Back.00....... eee eeeeeee fixed at 0 
8  SERR# Enable..........0...00c:ccccecceseeseereeeees fixed at 0 
7 Address Stepping ............... ce eceeeeeeeteereeees fixed at 0 
6 Parity Error Response...................:c:sc fixed at 0 
5 VGA Palette Snoop .......... eee eee eeeeees fixed at 0 
4 Memory Write and Invalidate ................... fixed at 0 
3 Special Cycle Monitoring .........0..0..0.0.00. fixed at 0 
2 Bus Master 000... ee eeeeeceeeceseceeneeeeeeeeens fixed at 0 
1 Memory Space... cece eeceeeeceseeeeeeeeees fixed at 0 
O WO Space ccc default=0 (disabled) 
Offset 7-6 - Status..........ccrccresssreerssssresesssereserssseesessssessens RWC 
15 Detected Parity Error....................... always reads 0 
14 Signalled System Error..........0..0.. cee default=0 
13. Received Master Abort............000. 0. fixed at 0 
12 Received Target Abort ............ eee fixed at 0 
11 Signalled Target Abort........000000 fixed at 0 
10-9 DEVSEL# Timing 
00 Fast 
OT, IMGT esscec sees ecioek See es cnihdesoncsedenseabeteavens fixed 
10 Slow 
11 Reserved 
8 Data Parity Error...............:cccccecceseereeeeees fixed at 0 
7 Fast Back-to-Back Capable...............0....... fixed at 0 


6-0 Reserved oe. eee eeeeeeeeeeees always reads 0 


Offset 8 - Revision ID (nh) ...........cccccsssccsscssscesssessersscesees RO 





7-0 Silicon Revision Code 
10h Revision A 
11h Revision B 
12h Revision C 
13h Revision D 
14h Revision E 
20h Revision H 
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Offset 13-10 - Base Address 0 — SGD Control / Status .. RW 


31-16 Reserved ou.ccicecceeeseeceteereeteenees always reads 0 
15-8 Base Address... eeeecceteeeeeeeeeees default = 00h 
7-0 00000001b (256 bytes) 


Offset 17-14 - Base Address 1 — FM NMI Status............ RW 


31-16 Reserved o.cecceeceeeceseecsteereeeeeees always reads 0 
15-2 Base Address... cee eeeeseereeteees default = 0000h 
1-0 01b (4 bytes) 


Offset 1B-18 - Base Address 2 — MIDI Port (Rev H)..... RW 





31-16 Reserved 
15-2 Base AdAYreS.............0cccccccceseesceseeeeee default = 0330h 
1-0 01b (4 bytes) 


susie Sessencvsenscasntoesaseusetevesés always reads 0 


Offset 2F-2C — Subsystem ID / Sub Vendor ID (Rev H)RO* 
*This register is RW if function 5-6 Rx48[4] = 1 


Offset 34 — Capture Pointer (Rev H) (Default = COh).... RO 
Offset 3C - Interrupt Lin................ccccccssssssrssssscssssssseees RW 





7-4 Reserved 
3-0 Audio Interrupt Routing 

OOOO Disabled... eccccccecceccceceesssseceeeeeeeenes default 

0001 IRQ1 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQI1 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 Disabled 


Offset 3D - Interrupt Pin (O3h) .............ccccccssscsssssssscsscesees RO 





Offset 3E - Minimum Grant (OOh)..........c0cccccssssssssssesseeees RO 





Offset 3F - Minimum Latency (OOh)..........cccccccsssssssessesees RO 
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PCI Configuration Space Header — Function 6 Modem 


Offset 1-0 Vendor UD sissssssssssnssitsssnshunisasssssavsniscssenansasvente RO Offset 13-10 - Base Address 0 - SGD Control / Status .. RW 
0-7 Vendor ID... (1106h = VIA Technologies) 31-16 Reserved oi. cceceeeceeeceteereeeeeees always reads 0 
; 15-8 Base AdAIeSS..............::::ceccceseeeseeseeseeees default = 00h 

Offset 3-2 - Device ID.........sssrerssssssssssssssescscssecssenssensnencnces RO 7-0 00000001b (256 bytes) 


0-7 DeviceID (3068h = 82C686A Modem Codec) 


Offset 3C - Interrupt Line................cccccccssssssssssscssssssseseees RW 














Offfset 5-4 - COMmmMANA ...........+.0sseorseesseorssreseossseesesseseesessesee RW. T-4 Reserved ou... eececcccccecccceesseceesseeeeeens always reads 0 
15-10 Reserved oes ceeseeseesecneeeeeees always reads 0 3-0 Audio Interrupt Routing 
9 Fast Back-to-Back......0.0.. ee eeeeeeeee teeters fixed at 0 OOOO Disabled ...........cecceseeseeseeeeceeeeeeeeeteeeeees default 
8 SERR# Enable... eee eeeeeeeeeereeees fixed at 0 0001 IRQI 
7 Address Stepping .............0... cee eee fixed at 0 0010 Reserved 
6 Parity Error Response................0.:eeeeeeee fixed at 0 0011 IRQ3 
5 VGA Palette Snoop ...........::::ceeeceeeeeeeeteees fixed at 0 0100 IRQ4 
4 Memory Write and Invalidate ................... fixed at 0 0101 IRQ5 
3 Special Cycle Monitoring ...............::::005 fixed at 0 0110 IRQ6 
2 = Bus Master ooo. cececceccescecsescesceecesceeeeees fixed at 0 0111 IRQ7 
1) Memory Space...........cccccccccceesseteseeeeenenenene fixed at 0 1000 IRQ8 
O WOSpace 2... eee default=0 (disabled) 1001 IRQ9 
1010 IRQIO 
Offset 7-6 - Status.......scssssssrssssssrressssssressessssesssssseeseoes RWE 1011 IRQI1 
15 Detected Parity Error.........0.000000.. always reads 0 1100 IRQ12 
14 = Signalled System Error.............0...:c eee fixed at 0 1101 IRQ13 
13. Received Master Abort....................:c:ce fixed at 0 1110 IRQ14 
12 Received Target Abort ............... eee fixed at 0 1111 Disabled 
11 Signalled Target Abort...........0 ee fixed at 0 : 
10-9 DEVSEL# Timing Offset 3D - Interrupt Pin (03h) .............ccccccssssscssssssceseeses RO 
a ee side ae eRe ala. fixed Offset SE - Minimum Grant (Oh) ...ccccsnsscsesresessenesessere RG 
1 Slow Offset 3F - Minimum Latency (OOh)..........ssscssssesssesseees RO 
11 Reserved 
8 = Data Parity Error.........0...0..0cceccecereeeee fixed at 0 
7 Fast Back-to-Back Capable....................... fixed at 0 
6-0) Reserved oo. eeeeeeeeees always reads 0 
Offfset 8 - Revision UD (nth) «..........s.ccsrcrsssevsssrsssscesssssosees RO 





Offset 9 - Programming Interface (OO) ...........scccssssseeee *RO 





Offset A - Sub Class Code (80h)..........ssccsssssccssssecesssseeeess *RO 





Offset B - Base Class Code (07h)...........sscccscssssssssssssseeeees *RO 
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Function 5 & 6 Codec-Specific Configuration Registers 


Offset 40 - AC97 Interface Status ....eeeeeeeRO Offset 41 - AC Link Interface Control .......sssseerssseresseee RW 
7-3. Reserved. s.ccscsicccisctitcicsscscseeiceseess always reads 0 7  AC-Link Interface Enable (ENAC97) 
2 Secondary Codec Ready Status .............seceeseees RO O° Wisable: vc: a.csassissiie tines Aviation default 
0 Codec Not Ready 1 Enable 
1 Codec Ready (AC97 ctrlr can access codec) 6 AC-Link Reset (ACRST#) 
1 AC97 Codec Low-Power Status...........ssesssessees RO O Assert AC-Link Reset... eeeeeeeeeeees default 
0 AC97 Codec not in low-power mode 1 De-assert AC-Link Reset 
1 AC97 Codec in low-power mode 5 AC-Link Sync (RSYNCHID) 
0 AC97 Codec Ready Status.............cccccsscsesceeees RO O Release SYNC .......eeceecceeseeseeeeceeeeeseeseees default 
0 Codec Not Ready 1 Force SYNC High 
1 Codec Ready (AC97 ctrlr can access codec) 4 AC-Link Serial Data Out 
O Release SDO. ou... eee eeeeeeeseeceteeeeneeeeeees default 


1 Force SDO High 
3 Variable-Sample-Rate On-Demand Mode 
(ORs BY (cy: 10) (pee default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
2 AC Link SGD Read Channel PCM Data Output 
O Disable... cece ccescccesssecesseeeceesteeeeeenees default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
1 AC Link FM Channel PCM Data Out (SELFM) 
O Disable... cee ecceccecessecesseeeceeseeeeesenees default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
0 AC Link SB PCM Data Output (SELSB) 
OQ Disable viccccccsscscinsncs aiiinlaiwak default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
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Offset 42 — Function Enable ...............0.ss0+ RW (Function 5 
Offset 42 — Function Enable ..............ssessee RO (Function 6 








7 Reserved 
6 MIDI PnP (Rev H) 
0 MIDI Port Address Selected by Rx43[3-2]. def 
1 MIDI Port Address Selected by IOBase2 
5‘ Function 5 Config Reg Rx2C Writable (Rev H) 
O FSRx2C-2F RO oo eee ceeeeeseeeeeeeeeneeees default 
1 FS5Rx2C-2F RW 
4 Gate SoundBlaster PCM When FIFO Empty 


(Oe DD icy] 0) (ee default 
1 Enable 

3. Game Port Enable (ENGAME) 
Oo Disable iiisiscccecstheieecectesdesvenesedininsedeseed default 


1 Enable (200-207h) 

2 FM Enable (ENFM) 
(Oe DY icy: 0) (<n default 
1 Enable (388-38B) 

1 MIDI Enable (ENMIDD 


QO: Disable cccsdct keke e asics teceianase default 
1 Enable 
0 SoundBlaster Enable (ENSB) 
Qo UDisable secs. s2iceee.Gacdsisc lees dateseaeeeets default 
1 Enable 
Offset 43 — Plug and Play Control............. RW (Function 5 





Offset 43 — Plug and Play Control .............. RO (Function 6 





7-6 SoundBlaster IRQ Select (SBIRQS[1:0]) 
00. TROS: -cc:cscnckulciieie eee default 
01 IRQ7 
10 IRQ9 
11 IRQIO 
5-4 SoundBlaster DRQ Select (SBDRQS[1:0]) 
00 DMA Channel 0 
O01 DMA Channel 1.0... ceceeeeeeeeeenees default 
10 DMA Channel 2 
11 DMA Channel 3 
3-2 MIDI Decode Select (MIDIBASE) 
00 300-303h 
01 310-313h 
10 320-323h 
LD. 33023 33D isscsssceaveceisvs heviieisniaaviseee tends default 
1-0 SoundBlaster Decode Select (SBBASE) 
OO! 22022 2B... ssc diese stecve Seveeetiaietereeneedea default 
01 240-24Fh 
10 260-26Fh 
11 280-28Fh 
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Offset 44 - MC97 Interface Control.......... RO (Function 5) 
Offset 44 - MC97 Interface Control.......... RW (Function 6) 
7 Function 5 AC-Link Interface Access 
OS DY icy] 0) (on default 
1 Enable 
6 Secondary Codec Support 
Oo Disable vecicvsisiccatiscsssssnecdecceeesecneeitectteees default 
1 Enable 
5 Function 6 Config Reg Rx9-B Writable (Rev H) 
O FO6RX9-B RO... ccc cceeesseceseeeseeeeseees default 
1 F6Rx9-B RW 
4 Function 6 Config Reg 2Ch Writable (Rev H) 
O FORX2C-2F RO... ecceeeccecceeeeeeseceeeees default 
1 F6Rx2C-2F RW 
3-0) Reserved oi. cecececeecsseeesseereeeees always reads 0 
Offset 48 — FM NMI Control................00+ RW (Function 5 





Offset 48 — FM NMI Control................0s000 RO (Function 6 





7-6 
5 


ROS€ryed. — 2nciseltenccasetiiecen sess always reads 0 
Function 5 Config Reg Rx2C Writable (Rev H) 
O FSRx2C-2F ROM... eee eeeseeecneeeeeeee ences default 
1 F5Rx2C-2F RW 
ROS€ryed:. csssisiciesvsnsepcdvineei cies always reads 0 
FM IRQ Select (FMIRQS) 
0 Route FM Trap interrupt to NMI........... default 


1 Route FM Trap interrupt to IRQ 
FM SGD Data for SoundBlaster Mixing 





QO Disables. ices crctecssesiescieci dears default 
1 Enable 

FM Trap Interrupt (EN_FMI 
ORD 5) 0\-| 0) (nr default 
1 Disable 


Function 5 & 6 Registers - AC97 Audio & Modem Codecs 


Technologies, Ine. VT82C686A 


I/O Base 0 Registers -Audio/Modem Scatter/Gather DMA 
Read / Write through function 5, R/O through function 6. 


I/O Offset 0 — Audio SGD Read Channel Status ......... RWC 
7 SGD Active (0 = completed or terminated)........ RO 
6 SGD Pause vssscescsccsiccccstesssccescccstessssteonsssassscssevess RO 


5-4 Reserved on. cceeceseeseeeceteeeeees always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume) ...............000 RWC 
TL SGD EOL oii ecsccsccstescssseneescssscesscsnesees RWC 
0 SGD Flag ours rcssccsscsscssccsscesccssccssssnersscrseceee RWC 
V/O Offset 1- Audio SGD Read Channel Control..........RW 
T SGD Start occ cccsscessseees WO (always reads 0) 
0 Noeffect 
1 Start SGD read channel operation 
6 SGD Terminate ............cccccccees WO (always reads 0) 
0 No effect 
1 Terminate SGD read channel operation 
5-4 Reserved __..... always reads 0, writing 1 not allowed 
3. SGD Pause 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0) Reserved on.eeecececeseeessseeseeeeeneees always reads 0 


1V/O Offset 2 — Audio SGD Read Channel Type.............. RW 





7  Auto-Start SGD at EOL (1=Enable) ....... default = 0 


6 Reserved:  sesscicessctenicacenciek always reads 0 
5 PCM 16-Bit Format 
O 8-Bit Format... eee eeeeceeeeenneeeeeeees default 
1 16-Bit Format 
4 PCM Stereo Format 
O Mono Format... eceeeceeesceeeeeceteceeneeeees default 
1 Stereo Format 
3-2 Interrupt Select 
00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1 = ‘Interrupt on EOL @ End of Block (1=Ena)... def=0 
0 = Interrupt on FLAG @ End-of-Blk (1=Ena) ... def=0 


1V/O Offset 7-4 — Audio SGD R Ch Table Pointer Base... RW 


31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer ACCress.............ssccccccccsssssssescseesees R 
I/O Offset F-C — Audio SGD R Ch Current Count......... RO 


31-24 Reserved 
23-0 Current SGD Read Channel Count 


SGD Table Format 
63 62 61 60-56 55-32 31-0 
EOL FLAG STOP -reserved- Base Base 
Count Address 
[23:0] [31:0] 
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I/O Offset 10 — Audio SGD Write Channel Status.......... RO 
7 SGD Active (0 = completed or terminated)....... RO 
6. SGD Pause sisccscscccciscsicccscsecssesscccsesssecsssesessostecsees RO 


S-4. Reserved sciseecssvcssesteneevncensetieess cesses always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume)................00 RWC 
TL. | SGD EOD: sesssssscsssscscisscsssssscesssscsssacevssssssasscess RWC 
DO SGD Bag sisssscscossessesesensossserssersceossnssenssessenase RWC 
I/O Offset 11 — Audio SGD Write Channel Control...... RW 
T SGD Start  cricsccccccoscossccscsscosee WO (always reads 0) 
O Noeffect 
1 Start SGD write channel operation 
6 SGD Terminate..............ccccccee WO (always reads 0) 
0 Noeffect 


1 Terminate SGD write channel operation 
5-4 Reserved _....always reads 0, writing 1 not allowed 
3 SGD Pause 
0 Release SGD write channel pause and resume 
the transfer from the paused line 
1 Pause SGD write channel operation (SGD 
write channel pointer stays at current address) 
2-0) Reserved oo... eeeeeeeeeeeeeees always reads 0 


1/O Offset 12 — Audio SGD Write Channel Type........... RW 





7  Auto-Start SGD at EOL (1=Enable)........ default = 0 


G Reserved sisscisseicecssericeaceesceesenesbioies always reads 0 
5 PCM 16-Bit Format 
O 8-Bit Format ........ ccc ccceesesseeeeeeeee default 
1 16-Bit Format 
4 PCM Stereo Format 
QO Mono Format..........cccccccccccceessssseceeeeeenes default 
1 Stereo Format 
3-2 Reserved on.s.esseesessseeseseseneseeenseneees always reads 0 
1 ‘Interrupt on EOL @ End of Block (1=Ena) ...def=0 
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0 


I/O Offset 17-14 — Audio SGD W Ch Table Pointer BaseRW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer ACLS ............scccccccssssssscscscssseees R 


I/O Offset 1F-1C — Audio SGD W Ch Current Count... RO 


31-24 Reserved ow ceeceeceeecsteereeeeeees always reads 0 
23-0 Current SGD Write Channel Count 


EOL _ End Of Link. 1 indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, then 
an interrupt is generated at the end of the transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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Technologies, Ine. VT82C686A 


Read / Write through function 5, R/O through function 6. 
The following set of registers is dedicated for FM: 


V/O Offset 20 - FM SGD Read Channel Status ........... RWC 
7 SGD Active (0 = completed or terminated)........ RO 
6 SGD Pause ...........sesscsssssesecesesesescsesssnssesssesnesseees RO 
5-4 Reserved occ eeeesesseeseeeseenees always reads 0 
3. SGD Trigger Queued (will restart after EOL) ..RO 
2 SGD Stopped (write 1 to resume)...............006 RWC 
TL SGD EOL wi cescccceeeecsssesesssssscessesnerees RWC 
DO SGD Fag vessscsscassessscssecssesssesoscsssasoesocsssesssesses RWC 
V/O Offset 21 - FM SGD Read Channel Control............RW 
T SGD Start  secccccscsscsscccsacerssesee WO (always reads 0) 
0 Noeffect 
1 Start SGD read channel operation 
6 SGD Terminate .............cccccee WO (always reads 0) 
0 No effect 
1 Terminate SGD read channel operation 
5-4 Reserved _..... always reads 0, writing 1 not allowed 
3 SGD Pause o.......csescsscsssesssssccscecesessssesssenessesnerees RW 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0) Reserved oo... eeeeeeeeeeeees always reads 0 


1/O Offset 22 — FM SGD Read Channel Type ...........-0++ RW 





7  Auto-Start SGD at EOL (1=Enable) ....... default = 0 
6-4. Reserved  -f.sciesuiatesiindetie es always reads 0 
3-2 Interrupt Select 

00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1 Interrupt on EOL @ End of Block 


Oh WDisable cocci iceecds coset ctdeess ethos eee default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
Os DD 0st) (<r default 
1 Enable 
V/O Offset 27-24 — FM SGD Rd Ch Table Pointer Base RW 
31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer ACress.............scccsssccssssscecssceeeees R 


1V/O Offset 2F-2C — FM SGD Rd Chan Current Count...RO 


31-24 Reserved on. eeeeceeecsseeseeeeeneeeees always reads 0 
23-0 Current SGD FM Read Channel Count 
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Read / Write through function 6, R/O through function 5. 


I/O Offset 40 — Modem SGD Read Channel Status..... RWC 
7 SGD Active (0 = completed or terminated)........ RO 
6 = SGD Pause ccccsccsssssisessscssscoessesscosesvssssosseseesvnsisoeess RO 


Sq’ Reserved acd.ses.iitiseeeciictsleesieee always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume)................00 RWC 
TL SGD EOL wii scccccsessesecensesesscsnessesseenenees RWC 
O. SGD Fag  cecscerccrsseascescsnceaccesscersesssensonsecsscensen RWC 
V/O Offset 41 - ModemSGD Read Channel Control......RW 
T SGD Start secsccsiscssccecscscsssceccs WO (always reads 0) 
0 Noeffect 
1. Start SGD read channel operation 
6 SGD Terminate ..................00 WO (always reads 0) 
0 No effect 
1 Terminate SGD read channel operation 
5-4 Test (Do Not Program).................0.. always write 0 
3 SGD Pause .......ssssscsscrcssesecsesessssscnessesseserseseenens RW 


0 Release SGD read channel pause and resume 
the transfer from the paused line 
1 Pause SGD read channel operation (SGD read 
channel pointer stays at the current address) 
2-0) Reserved oi.eceeceecceseeccsseeseeeeeneees always reads 0 


I/O Offset 42 — Modem SGD Read Channel Type.......... RW 





7  Auto-Start SGD at EOL (1=Enable) ....... default = 0 


6-4 Reserved on. .eeeeecceeeceseeseeeeeeeeeees always reads 0 
3-2 Interrupt Select 
00 Interrupt at PCI Read of Last Line......... default 
01 Interrupt at Last Sample Sent 
10 Interrupt at Less Than One Line to Send 
11 -reserved- 
1 Interrupt on EOL @ End of Block 


Os BD 0st 10) (< default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
Oo Disable o.cccsccetiveccscececsc cateccesdettedecetesceoke default 
1 Enable 
V/O Offset 47-44 - Modem SGD R Ch Table Ptr Base...RW 
31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer ACCress.............ssccccccccsssssssessreeeees R 


I/O Offset 4F-4C — Modem SGD R Ch Current Count ..RO 


31-24 Reserved ou... eseereeees always reads 0 
23-0 Current SGD Read Channel Count 


SGD Table Format 
63 62 61 60-56 55-32 31-0 
EOL FLAG STOP. -reserved- Base Base 
Count Address 
[23:0] [31:0] 
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I/O Offset 50 — ModemSGD Write Channel Status........ RO 
7 SGD Active (0 = completed or terminated)....... RO 
6 SGD Pause sciscscecccesccsvescicosssscssessssossascssccvevesvecens RO 


5-4. Reserved -  <scscsiit.niAcstetinicacant always reads 0 
3. SGD Trigger Queued (will restart after EOL)..RO 


2 SGD Stopped (write 1 to resume)...............000 RWC 
TL SGD EOL wi ecscsssesseneeccescensssesssenerseees RWC 
O SGD Bag sesecrccesscerssarscrscescersccrnsarssnvacascesscnese RWC 
V/O Offset 51 - Modem SGD Write Channel Control ... RW 
T SGD Start  .....ccccccccscsscssrceeees WO (always reads 0) 
0 Noeffect 
1 Start SGD write channel operation 
6 SGD Terminate.................0000 WO (always reads 0) 
0 Noeffect 
1 Terminate SGD write channel operation 
5-4 Test (Do Not Program)..................... always write 0 
3 SGD Pause ou... scscsssssssesssssrsessessesessessesesserees RW 


0 Release SGD write channel pause and resume 
the transfer from the paused line 
1 Pause SGD write channel operation (SGD 
write channel pointer stays at current address) 
2-0) Reserved oo.eceeececeeccsseeeeseereeeees always reads 0 


I/O Offset 52 — Modem SGD Write Channel Type........ RW 





7  Auto-Start SGD at EOL (1=Enable)........ default = 0 


6-2 Reserved on.eeeeeeeceeceecceseeeeseeeeseens always reads 0 
1 Interrupt on EOL @ End of Block (1=Ena) ...def=0 
0 Interrupt on FLAG @ End-of-Blk (1=Ena)....def=0 


I/O Offset 57-54 — Modem SGD W Ch Table Ptr Base . RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer ACLS ............scccccccsssssscssscssseees R 


I/O Offset 5F-5C — Modem SGD W Ch Current Count. RO 


31-24 Reserved ov cceceeceeeceteereeeeees always reads 0 
23-0 Current SGD Write Channel Count 


EOL _ End Of Link. 1 indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, then 
an interrupt is generated at the end of the transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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The audio / modem interface is compliant with AC97. Refer 
to the AC97 specification and AC97 Codec data sheets for 
further details. 


Read / Write through both functions 5 and 6. 


Offset 83-80 — AC97 Controller Command / Status....... RW 
Read / Write through both functions 5 and 6. 
31-30: Codé@ID.  sexccsecdacieinvin eee eases RW 


00 Select Primary Codec 
O01 Select Secondary Codec 
1x -reserved- 


29-28 Reserved ou... ceeceseesesseeseeeseetseeeees always reads 0 
27 Secondary Codec Data / Status / Index Valid .RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
26 Reserved oo..eeeeeeceeceeeeseeeneeetees always reads 0 
25 Primary Codec Data / Status / Index Valid.....RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
24 AC97 Controller Busy ...........0... cere RO 
0 Primary Codec is ready for a register access 
command 


1 AC97 Controller is sending a command to the 
primary codec (commands are not accepted) 
23 Codec Command Register Write Mode ............ RW 
0 Select Codec command register write mode 
1 Select Codec command register read mode 
22-16 Codec Command Register Index [7:1] .............. RW 
Index of the AC97 codec command register to access 
(in the attached codec). Data must be written before 
or at the same time as Index as writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
15-0 Codec Command Register Data / Status........... RW 
W Codec Command Register Data 
R_ Codec Status Register Data 
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Offset 87-84 — SGD Status Shadow ...........sccsssesresesserees RO 
Read / Only through both functions 5 and 6. 


31-30 Reserved ou...eceeeceeeesseeceteereeeeeees always reads 0 
29 Modem Write Chan SGD Active Shadow(Rx50[7]) 
28 Modem Read Chan SGD Active Shadow (Rx40[7]) 

27-26 Reserved ou... cceececceescsseeceteereeeeeees always reads 0 
25 Modem Write Chan SGD STOP Shadow (Rx50[2]) 
24 Modem Read Chan SGD STOP Shadow. (Rx40[2]) 


23-22 RESEVVED. ussivsscessecssestevesessensssescteeese always reads 0 
21 Modem Write Chan SGD EOL Shadow.. (Rx50[1]) 
20 Modem Read Chan SGD EOL Shadow... (Rx40[1]) 

19-18 Reserved oie ceecceeeeeeceteereeeees always reads 0 
17 Modem Write Chan SGD FLAG Shadow(Rx50[0]) 
16 Modem Read Chan SGD FLAG Shadow (Rx40[0]) 





15: RESErved>  ccceiessscieiests ck eciseniecaeets always reads 0 
14 FM Channel SGD Active Shadow............ (Rx20[7]) 
13. Audio Write Chan SGD Active Shadow..(Rx10[7]) 
12 Audio Read Chan SGD Active Shadow... (Rx00[7]) 
TE RESEVVER ie sicccisccccssrcocssccsserocntncecsesses always reads 0 
10 EFM Channel SGD STOP Shadow............. (Rx20[2]) 
9 Audio Write Chan SGD STOP Shadow ..(Rx10[2]) 
8 Audio Read Chan SGD STOP Shadow ...(Rx00[2]) 


JT ROSCKVEd,  dsiceisssacssccéccccecaccescassanscasces always reads 0 
6 FM Channel SGD EOL Shadow............... (Rx20[1]) 
5 Audio Write Chan SGD EOL Shadow... (Rx10[1]) 
4 Audio Read Chan SGD EOL Shadow ..... (Rx00[1]) 
3 Reserved oun... eeesesscceseseceeeeseseseeeeres always reads 0 
2 FM Channel SGD FLAG Shadow............ (Rx20[0]) 
1 Audio Write Chan SGD FLAG Shadow.. (Rx10[0]) 
0 Audio Read Chan SGD FLAG Shadow... (Rx00[0]) 


Read / Only through function 5 and Read / Write through 
function 6: 


Offset 8B-88 — Codec GPI Interrupt Status /GPIO... RWC 


31-16 GPI Interrupt Status... eee eeeeeeeee RWC 
R_ GPI[15-0] Interrupt Status 
W 1 toclear 

15-0 Codec GPIO 00.0... ec cccccccccesseceseceesseceneeeesseensees RW 


R_ Reflect status of Codec GPI[15-0] 
W_ Triggers AC-Link slot-12 output to codec 


Offset 8F-8C — Codec GPI Interrupt Enable ...............+ RW 





31-16 Interrupt on GPI[15-0] Change of Status.......... RW 
0 Disable 
1 Enable 

15-0 Reserved ou... eeeeseeseeeeeerees always reads 0 
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I/O Base 1 Registers —-Audio FM NMI Status Registers V/O Base 2 Registers -MIDI / Game Port (Rev H) 
These registers are accessable through function 5 only. 


V/O Offset 0 — FM NMI Status .....rssserrseerrseesserseeeree RO — /O Offset 1-0 — MIDI Base... ssssseccsssercssseresseerssseessseeeeeeee RW 
TZ. ROSOVEO: © sessscisacssgssscdsccivscescteciverens: always reads 0 15-0 MIDI Port Base Address.................. default = 0330h 
1-0 FM NMIStatus This register is functional only if Rx42[6] = 1 

00 Undefined 
01 OPL3 Bank O V/O Offset 3-2 — Game Port Base ..........sssessssessresesseres RW 
10 OPL3 Bank 1 15-0 Game Port Base Address ................. default = 0200h 


11 Undefined 


V/O Offset 1 — FM NMI Data.............cccccsssssssssscsserssessssesees RO 


7-0 FM NMI Data 
This register allows readback of the data written to 
the FM data port 


V/O Offset 2 — FM NMI Inde ..............cscecsssssssssssesveescesees RO 


7-0 FM NMI Index 
This register allows readback of the data written to 
the FM index port 
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FUNCTIONAL DESCRIPTIONS 


Power Management 


Power Management Subsystem Overview 





The power management function of the VT82C686A is 
indicated in the following block diagram: 


GP1 


(Device —- -SMI Events 


— -SCI/SMI Events 
- Wake-up Events 


Idle) 
Timer 


Primary : 
Events 

GPO 
(Global 











Standby) pao 
Timer i | 


PWRBTN# User 
SLPBTN# >—|: Interface 
Bus 
Master 


Hardware 
Monitoring > 
LID > 

THRM# > 

Ri# > 

USB resume > 
GPIO > 


PM Timer 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 

- ACPI / Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 





Figure 6. Power Management Subsystem Block Diagram 


Refer to ACPI Specification v1.0 and APM specification v1.2 
for additional information. 
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Processor Bus States 


The VT82C686A supports the complete set of CO to C3 
processor states as specified in the Advanced Configuration 
and Power Interface (ACPI) specification (and defined in 
ACPI I/O space Registers 10-15): 


CO: Normal Operation 

Cl: CPU Halt (controlled by software). 

C2: Stop Clock. Entered when the P_LVL2 register is 
read. The STPCLK# signal is asserted to put the 
processor in the Stop Grant State. The CPUSTP# 
signal is not asserted so that host clocks remain 
running. To exit this state, the chip negates 
STPCLK#. 

C3: Suspend. Entered when the P_LVL3 register is read. 
In addition to STPCLK# assertion as in the C2 state, 
the SUSST1# (suspend status 1) signal is asserted to 
tell the north bridge to switch to “Suspend DRAM 
Refresh” mode based on the 32KHz suspend clock 
(SUSCLK) provided by the VT82C686A. If the 
HOST_STP bit is enabled, then CPUSTP# is also 
asserted to stop clock generation and put the CPU 
into Stop Clock State. To exit this state, the chip 
negates CPUSTP# and allows time for the processor 
PLL to lock. Then the SUSST1# and STPCLK# 
signals are negated to resume to normal operation. 


During normal operation, two mechanisms are provided to 
modulate CPU execution and control power consumption by 
throttling the duty cycle of STPCLK#: 


a. Setting the THT_EN bit to 1, the duty cycle 
defined in THT_DTY (IO space Rx10) is used. 

b. THRM# pin assertion enables automatic clock 
throttling with duty cycle pre-configured in 
THM_DTY (PCI configuration Rx4C). 


Functional Descriptions 


Technologies, Ine. VT82C686A 


System Suspend States and Power Plane Control 

There are three power planes inside the VT82C686A. The 
first power plane (VCCS) is always on unless turned off by the 
mechanical switch. The second power plane (VCC) is 
controlled by chip output SUSC# (also called “PSON”). The 
third plane (VCCRTC) is powered by the combination of the 
VCCS and the external battery (VBAT) for the integrated real 
time clock. Most of the circuitry inside the VT82C686A is 
powered by VCC. The amount of logic powered by VCCS is 
very small; its main function is to control the supply of VCC 
and other power planes. VCCRTC is always on unless both the 
mechanical switch and VBAT are removed. 


The VT82C686A supports multiple system suspend states by 
configuring the SLP_TYP field of ACPI I/O space register 
Rx4-5: 


a) POS (Power On Suspend): Most devices in the 
system remain powered. The host bus is put into an 
equivalent of the C3 state. In particular, the CPU is 
put into the Stop Grant State or Stop Clock State 
depending on the setting of the HOST_STP bit. 
SUSST 1# is asserted to tell the north bridge to switch 
to “Suspend DRAM Refresh” mode based on the 
32KHz SUSCLK provided by the VT82C686A. As 
to the PCI bus, setting the PCLK_RUN bit to 0 
enables the CLKRUN protocol defined in the PCI 
Mobile Design Guide. That is, the PCKRUN# pin 
will be de-activated after the PCI bus is idle for 26 
clocks. Any PCI bus masters including the north 
bridge may resume PCI clock operation by pulling 
the PCKRUN# pin low. During the PCKRUN# de- 
activation period, the PCISTP# pin may be activated 
to disable the output of the PCI clock generator if the 
PCI_STP bit is enabled. When the system resumes 
from POS, the VT82C686A can optionally resume 
without resetting the system, can reset the processor 
only, or can reset the entire system. When no reset is 
performed, the chip only needs to wait for the clock 
synthesizer and processor PLL to lock before the 
system is resumed, which typically takes 20ms. 

b) STR (Suspend to RAM): Power is removed from 
most of the system except the system DRAM. Power 
is supplied to the suspend refresh logic in the north 
bridge (VTT of VT82C598) and the suspend logic of 
the VT82C686A (VCCS). The WVT82C686A 
provides a 32KHz suspend clock to the north bridge 
for it to use to continue DRAM refresh. 

c) STD (Suspend to Disk, also called Soft-off): Power 
is removed from most of the system except the 
suspend logic of VT82C686A (VCCS). 

d) Mechanical Off: This is not a suspend state. All 
power in the system is removed except the RTC 
battery. 


The suspend state is entered by setting the SLP_EN bit to 1. 
Three power plane control signals (SUSA#, SUSB# and 
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SUSC#) are provided to turn off more system power planes as 
the system moves to deeper power-down states, i.e., from 
normal operation to POS (only SUSA# asserted), to STR (both 
SUSA# and SUSB# asserted), and to STD (all three SUS# 
signals asserted). In particular, the assertion of SUSC# can be 
used to turn off the VCC supply to the VT82C686A. 


One additional suspend status indicator (SUSST1#) is 
provided to inform the north bridge and the rest of the system 
of the processor and system suspend states. SUSST1# is 
asserted when the system enters the suspend state or the 
processor enters the C3 state. SUSST1# is connected to the 
north bridge to switch between normal and suspend-DRAM- 
refresh modes. 


General Purpose I/O Ports 


As ACPI compliant hardware, the VWT82C686A_ includes 
PWRBTN#, SLPBTN#, and RI# pins to implement power 
button, sleep button, and ring indicator functionality, 
respectively. Furthermore, the VT82C686A_ offers many 
general-purpose I/O ports with the following capabilities: 


+ P?C/SMB Support 
¢ Thermal Detect 
¢ Notebook Lid Open/Close Detect 
¢ Battery Low Detect 
* Twelve General Purpose Input Ports (multiplexed with 
other functions). 
¢ Nineteen General Purpose Output Ports (1 dedicated 
and 18 multiplexed with other functions) 
¢ Four General Purpose Input / Output Ports 
(multiplexed with other functions) 
In addition, the VT82C686A provides an external dedicated 
SMI pin (EXTSMI#). The external SMI input can be 
programmed to trigger an SCI or SMI at both the rising and 
falling edges of the corresponding input signal. Software can 
check the status of the input pin and take appropriate actions. 
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Power Management Events 
Three types of power management events are supported: 


1) ACPI-required Fixed Events defined in the PMla_STS 
and PM1a_EN registers. These events can trigger either 
SCI or SMI depending on the SCI_EN bit: 


¢ PWRBTN# Triggering 

¢ RTC Alarm 

¢ Sleep Button 

e ACPI Power Management Timer Carry (always SCI) 
¢ BIOS Release (always SCI) 


2) ACPI-aware General Purpose Function Events defined 
in the GP_STS and GP_SCI_LEN, and GP_SMI_EN 
registers. These events can trigger either SCI or SMI 
depending on the setting of individual SMI and SCI 
enable bits: 


e External SMI triggering 

¢ USB Resume 

¢ Ring Indicator (RI#) 

¢ Battery Low Detect (BATLOW#) 

¢ Notebook Lid Open/Close Detect (LID) 
e¢ Thermal Detect (THRM#) 
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3) Generic Global Events defined in the GBL_STS and 
GBL_EN registers. These registers are mainly used for 
SMI: 


¢ PCI Bus Clock Run Resume 
¢ Primary Interrupt Occurance 
¢ GPO and GP1 Timer Time Out 
¢ Secondary Event Timer Time Out 
¢ Occurrence of Primary Events 
(defined in register PACT_STS and PACT_EN) 
¢ Legacy USB accesses (keyboard and mouse) 
- Software SMI 


System and Processor Resume Events 

Depending on the system suspend state, different features can 
be enabled to resume the system. There are two classes of 
resume events: 


a) VCCS-based events. Event logic resides in the 
VCCS plane and thus can resume the system from 
any suspend state. Such events include PWRBTN#, 
RI#, BATLOW#, LID, SMBus resume event, RTC 
alarm, EXTSMI#, and GP! (EXTSMI1#). 
VCC-Based Events. Event logic resides in the VCC 
plane and thus can only resume the system from the 
POS state. Such events include the ACPI PM timer, 
USB resume, and EXTSMIn#. 


b) 






HCLK 
SMI# / STPCLK# 


CPU Bus 







L2 Cache 
(Socket-7 Only) 
FPG, EDO, or 


SDRAM 
(SDR or DDR) 


| 
Module ID | 
SMBus | 






Memory Bus 













—— 


CPUSTP# 


PCISTP# 


GPIO and ACPI Events 
Power Plane & Peripheral Control 


Generator 


Figure 7. System Block Diagram Using the VT82C686A Super South Bridge 
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Legacy Power Management Timers 


In addition to the ACPI power management timer, the 
VT82C686A includes the following four legacy power 
management timers: 


GPO Timer: general purpose timer with primary event 


GP1 Timer: general purpose timer with peripheral event 
reload 


Secondary Event Timer: to monitor secondary events 
Conserve Mode Timer: Hardware-controlled return to 
standby 
The normal sequence of operations for a general purpose timer 
(GPO or GP1) is to 


1) First program the time base and timer value of the initial 
count (register GP_TIM_CNT). 

2) Then activate counting by setting the GPO_START or 
GP1_START bit to one: the timer will start with the 
initial count and count down towards 0. 


3) When the timer counts down to zero, an SMI will be 
generated if enabled (GPOTO_EN and GP1TO_EN in the 
GBL_EN register) with status recorded (GPOTO_STS and 
GP1TO_STS in the GBL_STS register). 

4) Each timer can also be programmed to reload the initial 
count and restart counting automatically after counting 
down to 0. This feature is not used in standard VIA 
BIOS. 


The GPO and GPI timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as primary event (global 
standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


System Primary and Secondary Events 


Primary system events are distinguished in the PRI_LACT_STS 
and PRI_ACT_EN registers: 


Bit Event Trigger 

7 Keyboard Access I/O port 60h 

6 Serial Port Access I/O ports 3F8h-3FFh, 2F8h-2FFh, 

3E8h-3EFh, or 2E8h-2EFh 

5 Parallel Port Access I/O ports 378h-37Fh or 278h-27Fh 
4 Video Access I/O ports 3BOh-3DFh or memory 
A/B segments 
I/O ports 1FOh-1F7h, 170h-177h, 
or 3F5h 


3 IDE/Floppy Access 


2 Reserved 
Primary Interrupts 


—_ 


Each channel of the interrupt 
controller can be programmed to 
be a primary or _ secondary 
interrupt 

0 ISA Master/DMA Activity 
Each category can be enabled as a primary event by setting the 
corresponding bit of the PRI_ACT_EN register to 1. If 
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enabled, the occurrence of the primary event reloads the GPO 
timer if the PACT_GPO_EN bit is also set to 1. The cause of 
the timer reload is recorded in the corresponding bit of 
PRI_ACT_STS register while the timer is reloaded. If no 
enabled primary event occurs during the count down, the GPO 
timer will time out (count down to 0) and the system can be 
programmed (setting the GPOTO_EN bit in the GBL_EN 
register to one) to trigger an SMI to switch the system to a 
power down mode. 


The VT82C686A distinguishes two kinds of interrupt requests 
as far as power management is concerned: the primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts, 
however, are typically used for housekeeping tasks in the 
background unnoticeable to the user. The VT82C686A allows 
each channel of interrupt request to be declared as either 
primary, secondary, or ignorable in the PIRQ CH and 
SIRQ_CH registers. Secondary interrupts are the only system 
secondary events defined in the VT82C686A. 


Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ EN bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore the GPO 
timer will time out and the SMI routine can put the system into 
power down mode if no events other than secondary interrupts 
are happening periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the PACT_EN bit). Typically, this SMI triggering is turned 
off during normal system operation to avoid degrading system 
performance. Triggering is turned on by the SMI routine 
before entering the power down mode so that the system may 
be returned to normal operation at the occurrence of primary 
events. At the same time, the GPO timer is reloaded and the 
count down process is restarted. 


Peripheral Events 

Primary and secondary events define system events in general 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the VT82C686A through the GP1 timer. The following four 
categories of peripheral events are distinguished (via register 
GP_RLD_EN): 


Bit-7 Keyboard Access 

Bit-6 Serial Port Access 

Bit-4 Video Access 

Bit-3 IDE/Floppy Access 
The four categories are subsets of the primary events as 
defined in PRI_ACT_EN and the occurrence of these events 
can be checked through a common register PRI_LACT_STS. 
As a peripheral timer, GP1 can be used to monitor one (or 
more than one) of the above four device types by programming 
the corresponding bit to one and the other bits to zero. Time 
out of the GP1 timer indicates no activity of the corresponding 
device type and appropriate action can be taken as a result. 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


[opsaingienpeane-coe | fe fee [he 
[Opting epee Amber [0 [7 [ee [te 
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fcowvonwe | | 36 [vow [ve 


Input voltage (3.3V only inputs) -0.5 Vec + 0.3 Volts | FERR#, USBCLK, PWRBTN#, 
EXTSMI#, BATLOW#, FAN1, 
FAN2, SMBCLK, SMBDATA 
Input voltage (5V tolerant inputs) All other inputs 


Note: Stress above the conditions listed may cause permanent damage to the device. Functional 
operation of this device should be restricted to the conditions described under operating 
conditions. 





DC Characteristics 


Ta -0-70°C, VREF=) V +5%, Vec= Vecs= VeccH= Vecy=3.3V +0.3V, Vepat=3.3V +0.3/-1.3V, GND=0V 
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PACKAGE MECHANICAL SPECIFICATIONS 
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Figure 8. Mechanical Specifications — 352 Pin Ball Grid Array Package 
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